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Table 17-3 

TTU CPT Based Automatic Waste Feed Cutoff (A WFCO) Summary 

Parameter Setpoint Value -· Equipment 
· Equipment Model 

Tag# 

TTU Feed Rate- High 
1,120 for 

Units PLC Calculation 
each TTU 

APCS-C 1 & APCS-C2 
Nm3/h 

AFS-C101 SDF-22 Flow Transducer 

Stack Flow- High 
2,529 

AFS-C102 & SKI Flow Computer 

HRA- Hourly Rollmg Average 

AMHRA- Average of the Maximum Hourly Run Averages 

TTU MS Based Automatic Waste Feed Cutoff (A WFCO) Summary 
_, 

Parameter Setpoint Value . -

TTU-1,2,3,4 Pressure- High -5 Pa 

PF-C101 & PF-C102 

Primary Cartridge Filter 300 oF 

Outlet Temp - High 

PF-C101 & PF-C102 

Primary Cartridge Filter DP 0.5 mbarHRA 

-Low 

FH-C101 & FH-C102 
1.0 mbarHRA 

HEPA Filter DP- Low 

APCS-C1 & APCS-C2 
gr/dscf 

Particulate Sensor 
0.0005 

APCS-C1 & APCS-C2 
Nm3/hHRA 

Stack Flow- Low 
2,250 

TTU Doors open No Signal No Signal 

MS -Manufacturers or Engmeenng Specrficat10n 
MOC- Material of Construction 
Fugitive- Fugitive Emission Control 

OPLs for compliance with: 
Metal- LVM & SVM 
PM - Particulate Matter 

Equipment 
Equipment Model -Tag# 

PI-C101-1 

PI-C102-1 Keller Electronic DP 

PI-C103-1 Regulator Type 83400 

PI-C104-1 

TI-C101-2 Omnigrad M TR1 0 

TI-C102-2 Modular RTD Assembly 

PI-ClOl-2 Keller Electronic DP 

PI-C102-2 Regulator Type 83400 

PI-C101-4 Keller Electronic DP 

PI-C102-4 Regulator Type 83400 

XSH-C101 DustAlarm Broken Bag 

XSH-C102 Detector 

AFS-C101 SDF-22 Flow Transducer 

AFS-C102 & SKI Flow Computer 

Limit Switches 

-. Basis 

AMHRA 

AMHRA 

Basis 

Fugitive 

MOC 

Metal 

PM 

PM 

PM 

Fugitive 

Fugitive 
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Table 17-4 

SK CPT Based Automatic Waste Feed Cutoff (A WFCO) Summary 

Equipment 
Parameter , Setpoint . Value· Equipment Model 

v Taf!.# ,, 

SK Feedrate HRA- High 4,853 Units PLC Calculation 

APCS-S I Stack Flow-
Nm3/h AFS SIOI 

SDF-22 Flow Transducer & 

High 
618 

SKI Flow Computer 

HRA- Hourly Rolhng Average 

AMHRA- Average of the Maximum Hourly Run Averages 

SK MS Based Automatic Waste Feed Cutoff (A WFCO) Summary 

'"' 

~:.< 'Parameter ~ Setpoint Value 

SK-1,2,3,4 Pressure- High -5 Pa 

SK-1,2,3,4 Temperature-
550 oF 

Low 

PF-SIOI Primary Cartridge 
0.5 mbar 

Filter DP- Low 

PF-SIOI Primary Cartridge 
300 oF 

Filter Outlet Temp - High 

FH-S I 0 I HEPA Filter DP-

Low 
1.0 mbar 

APCS-S I Particulate Sensor 0.0005 gr/dscf 

APCS-S I Stack Flow-
Nm3/h 

Low 
360 

MS - Manufacturers or Engmeermg Specification 
Safety - GD Safety setpoint 
MOC- Material of Construction 
Fugitive- Fugitive Emission Control 

OPLs for compliance with: 
Metal- LVM & SVM 
PM- Particulate Matter 

Equipment 
·Tag# Equipment Model 

PI-S101 

PI-S102 Keller Electronic DP 

PI-S103 Regulator Type 83400 

PI-Sl04 

TI-SIOI 

TI-S102 Omnigrad M TR1 0 Modular 

TI-S103 RTD Assembly 

TI-S104 

PI-S101-1 
Keller Electronic DP 

Regulator Type 83400 

Omnigrad M TRI 0 Modular 
PI-SIOI-1 

RTD Assembly 

PI-SIOI-2 
Keller Electronic DP 

Regulator Type 83400 

XSH-SIOI 
DustAlarm Broken Bag 

Detector 

AFS-SIOI 
SDF-22 Flow Transducer & 

SKI Flow Computer 

'' 

Ba'sis . ' 

AMHRA 

AMHRA 

· Basis . 

Fugitive 

Safety 

PM 

MOC 

Metal 

PM 

PM 

Fugitive 
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1. EXECUTIVE SUMMARY 

O'Brien & Gere was retained by General Dynamics Ordnance and Tactical Systems Munition Services (GD-OTS 
MS) to conduct a Comprehensive Performance Test (CPT) at the GD-OTS MS facility located in Joplin, Missouri on 
the Building #1 Contained Thermal Treatment Process (CTTP). The CTTP consists of Thermal Treatment Units 
(TTU) and Static Kilns (SK). The TTU treat the M42 I M46 I M77 submunition w jo fuze and the SK treats the 
M223 fuze from the M42 I M46 I M77 submunitions. The purpose of the test program was to demonstrate 
compliance with the conditions of the Missouri Hazardous Waste Management Facility Permit #MOD985798164 
(RCRA Permit). 

The CPT was conducted during the week ofJune 25-29, 2012 for all parameters. Results from the CPT showed 
that all emission standards were met. All testing was conducted in accordance with an approved CPT Plan and 
under full oversight of EPA Region 7 and the Missouri Department of Natural Resources (MDNR). 

The CPT was conducted at a single set of operating condition that included feeding the maximum quantities of 
the specified waste into the thermal treatment system while operating the Air Pollution Control System (APCS) 
at worst case conditions. 

Results of the CPT can be found in Section 5.0 of this document. An overall summary of emission results and/or 
performance criteria for all regulated parameters is provided in Table 1-1. All test parameters for the CPT 
ultimately complied with all relevant emission standards. 

Table 1-1 Summary of CPT Emission Results- Permit Requirements 

Test Method and Emission Parameter Units Test Results RCRA Permit Standards 

Test Method and Emission Parameter Units Test Results RCRA Permit Standards 

EPA Method 23 SK nu 
PCDD/PCDF (TEQs) 

ng/dscm 0.11 
0.0028 0.0075 

EPA Method 5 
gr/dscf 

SK nu 
0.0015 

PM 0.0005 0.0005 
EPA Method 29 

11g/dscm 
SK nu 

10 LVM a 1.56 NA 

SVM a 11g/dscm 
SK nu 

23 
3.01 NA 

a LVM- Pb and Cd, SVM- As, Be, and Cr . 
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2. INTRODUCTION 

2.1 PROJECT SCOPE 

O'Brien & Gere was retained by General Dynamics Ordnance and Tactical Systems Munition Services (GD-OTS 
MS) to conduct a Comprehensive Performance Test (CPT) at the GD-OTS MS facility located in Joplin, Missouri on 
the Building #1 Contained Thermal Treatment Process (CTTP). The CTTP consists of Thermal Treatment Units 
(TTU) and Static Kilns (SK). The TTU treat the M42 I M46 I M77 submunition wlo fuze and the SK treats the 
M223 fuze from the M42 I M46 I M77 submunitions. 

The CPT was conducted during the week of June 25-29, 2012. Results from the CPT showed that all emission 
standards were met. (see Section 5.1 for additional details). All test programs were conducted in accordance 
with an approved CPT Plan and under full oversight of EPA Region 7 and the Missouri Department of Natural 
Resources (MDNR) for the following parameters: 

» Dioxins and furans 

» Particulate matter 

» Arsenic, beryllium, chromium, cadmium, mercury, and lead 

» Volatile and semi-volatile organic compounds 

» Explosive compounds 

» Carbon monoxide 

» Nitrogen oxides 

» Total hydrocarbons (THC) 

• 

Testing was conducted during a single operating condition at both the SK and TTU exhaust while feeding • 
maximum quantities of fuzes to the SK and submunitions to each TTU. Dave Zoghby of GD-OTS MS was present 
to coordinate facility operations with the field testing. Steve Jaques of MDNR was present on various days to 
witness the field testing. 

A summary of the test results can be found in Section 5 of this report. The remaining sections of the report 
include a process description, summary of the scope of work conducted, sampling methods used, test equipment 
and analytical QAIQC procedures. 

2.2 FACILITY ID, MAILING ADDRESS, AND PRIMARY CONTACTS 

Facility: 
Mr. David Zoghby 
Phone: 610-298-3085 
Email: dave.zoghby@gd-ots.com.com 
GD-OTS Munition Services 
4174 County Road 180 
Carthage, MO 64836 
Facility ID#: MOD 985 798 164 

Testing Firm: 
O'Brien & Gere Engineers 
7600 Morgan Rd. 
Liverpool, New York 13090 
Contact: Mr. Jeff Gorman, Senior Project Manager 
Phone: (315) 956-6022 
Email: Jeffrey.Gorman@obg.com 
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. 
Laboratories: 

Explosive compounds. Metals. and PM 

Test America 
880 Riverside Parkway 
West Sacramento, CA 95605 

PCDD/PCDF. VOCs. and SVOCs 

Test America 
5815 Middlebrook Pike 
Knoxville, TN 37921 

Contact: Robert Weidenfield, Project Manager 
Phone: (916) 373-5600 

Contact: Kevin Woodcock, Project Manager 
Phone: (865) 291-3082 

Email: Robert.weidenfeld@testamericainc.com Email: Kevin.woodcock@testamericainc.com 

2.3 PURPOSE AND OBJECTIVE OF THE COMPREHENSIVE PERFORMANCE TEST 

The CPT was designed to demonstrate compliance with the conditions of the Missouri Hazardous Waste 
Management Facility Permit #MOD985798164 (RCRA Permit) for the CTTP through two performance tests, one 
for the two thermal treatment units (TTU) and its associated air pollution control system (APCS) and one for the 
static kilns (SK) associated APCS. 

The emissions standards that the SK was evaluated against during this CPT are summarized in Table 2-1 below. 
In addition, process monitoring data was collected in order to set operating limits for the SK and APCS for the 
following parameters: 

The following SK operating parameters were evaluated: 

>> Maximum feed rate; 

» Maximum operating temperature; 

)} Maximum ash feed rate; 

)) Maximum LV and SV Metals feed rates; and 

» Minimum flue gas flow rate 

The following APCS operating parameters were evaluated: 

>> Primary Filter Differential Pressure; 

» HEPA Filter Differential Pressure; and 

>> Minimum flue gas flow rate 

The emissions standards that the TTU was evaluated against during this CPT are summarized in Table 2-1 
below. In addition, process monitoring data was collected in order to set operating limits for the TTU and APCS 
for the following parameters: 

» The following TTU operating parameters were evaluated: 

» Maximum feed rate; 

» Maximum ash feed rate; and 

» Minimum flue gas flow rate 

The following APCS operating parameters were evaluated: 

» Primary Filter Differential Pressure; 

>. HEPA Filter Differential Pressure; and 

» Minimum flue gas flow rate 
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Table 2-1 Summary of Applicable Emission Standards 

Emissions Parameter RCRA Permit 

Dioxins and Furans (D/Fs) 

Particulate Matter (PM) 

Semi-Volatile Metals (As, Cr & Be) 

Low Volatile Metals (Pb & Cd) 
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3. PROCESS DESCRIPTION 

This section presents a summary description of the Building #1 Contained Thermal Treatment Process (CTTP). 
Process Flow Diagrams (PFD) and Process & Instrumentation Diagrams (P&ID) are provided in Appendix A of 
this Plan. The main components of the CTTP consist of a feed conveying system from the demil each of four lines 
for carrying the submunitions to the Thermal Treatment Units (TTU); four TTU for thermally treating the 
submunitions; two Air Pollution Control System (APCS) for treatment of the TTU combustion gases, each APCS 
handling two TTUs; a metals handling systems; a feed conveying system for carrying the fuzes to the Static Kiln 
(SK); four SKs for thermally treating the fuzes; an Air Pollution Control System (APCS) for treatment of all of the 
SK combustion gases; and plant support systems. The process is monitored and controlled by a programmable 
logic control system (PLC) capable of continuously monitoring the process to assure all operational parameters 
are within regulatory and permit limits while waste is being fed to either unit. The PLC operates on an 
Uninterruptible Power Supply (UPS) in the event of commercial electrical power failure. 

3.1 WASTE FEED SYSTEMS 

Military munitions are brought on site by truck and taken to one of four storage magazines on the facility site. 
The magazines are each sited and designed for 100,000 pounds Net Explosive Weight (NEW) of Class 1.1 
Explosives. The munitions demilitarization system disassembles the military munition by removing the M42 1 
M46 I M77 submunitions, removing the ribbon from the fuze, removing the fuze from the submunition and then 
removing the copper cone exposing the explosive fill. The submunitions and copper cones from each demilline 
are fed to the associated TTU via a treatment conveyor with holders. The fuzes from all demillines are fed to one 
of the SKs via a belt conveyor. The maximum feedrate to the TTU is the maximum rate at which the disassembly 
equipment can process submunitions. The design feedrate is 4 submunitions each 12 second cycle to the TTU or 
1,200 submunitions per hour and 4 fuzes per cycle per demilline to the SK or 4,800 fuzes per hour. 

3.1.1 CPT Feed Handling 
Before the TTU CPT, GD-OTS MS demilitarized submunitions and remove the submunition bodies from the demil 
line before they are thermal treated and package them for storage. During the TTU CPT runs, the operators 
placed the submunition bodies on the feed conveyor for feeding to each of the two TTUs, at 1,200 submunition 
bodies per hour. 

Before the SK CPT runs, GD-OTS MS purchased, from the US Army, the same M223 fuzes that are installed on the 
M42IM46IM77 submunitions, which are processed in the CTTP. During the SK CPT, the operators placed the 
M223 fuzes on the SK feed conveyor in Demil Line #1 for feeding to the SKat 4,800 per hour. 

This method of feeding the treatment units during the CPT allowed the safe processing of the design quantity of 
submunitions and fuzes . 

3.2 MANUFACTURER, MAKE AND MODEL OF THE TTU AND SK 

The TTU is a thermal treatment unit specially designed by EBV EEC and SAB, Elmshorn, Germany. It 
incorporates the design of the TTU used by EBV GmbH in Germany from 1996 thru 2002, to thermally treat 
millions of the same type of submunitions. The chamber or enclosures were designed by EBV EEC. The 
equipment in the TTU is manufactured for EBV EEC by SAB. The enclosures are concrete and steel chamber 
sealed with high temperature epoxy sealant through which passes a chain conveyor with special fixtures for 
holding the submunitions and copper cones. The submunitions and copper cones are loaded in the fixtures on 
the Treatment Conveyor by the disassembly line equipment. As the submunitions and copper cones enter TTU, 
the explosives in the submunitions are ignited four submunitions-at-a-time using four small natural gas fired 
torches. The torches move into position when the submunitions stop at the ignition position and the torch 
flames impinge on the explosive filler for 3 seconds to ensure the explosives are ignited. Flame sensors verify 
the torches are lit, and then a second set of flame sensors scan the submunitions to verify that the explosives 
have been ignited and are burning. The heat and flame from the burning of the explosive filler flashes the copper 
cone held in the fixture above the burning submunition. The explosives are completely consumed in 
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approximately 60 seconds. There is a residence time of 3 minutes in the unit which is sufficient time to ensure 
that the explosives are completely burned before the treated submunition body exits the TTU. 

In the event the flame sensors do not detect a flame from burning explosives after the natural gas torches are 
pulled back, the torches more forward for a second attempt to ignite the explosives. If the second attempt fails, 
an alarm will occur to alert the operator of the need to investigate the reason for the failure to ignite the 
explosives on that submunition. 

The SKis an electrically heated chamber specially designed by EBV EEC and SAB, Elmshorn, Germany, into 
which the fuzes are fed for destruction. It incorporates the design of the SK used by EBV GmbH in Germany from 
1996 thru 2002 to thermally treat millions of fuzes from the same type of submunitions as EBV EEC. The 
enclosures are concrete chambers in which the SKs are installed. The SKs are manufactured for EBV EEC by SAB. 
The static kiln is a batch type thermal treatment unit in which the treatment chamber is heated by electrical 
induction heating to a temperature sufficient to destroy the explosives in the fuzes. The fuzes removed from the 
submunitions are transferred by a belt conveyed to a SK for treatment. There are four SKs installed with the 
ability to alternate between them. One SKis in use while the other SKs are cooling, are being emptied of metal 
scrap residue, or are heating up for use. 

3.3 AIR POLLUTION CONTROL EQUIPMENT 

3.3.1 TTU APCS 
The APCSs for both the pairs ofTTUs consist of a Keller Vario primary cartridge filter system and a HEPA filter. 
The emissions from two TTUs are pulled into one APCS. The ductwork from the TTUs to the APCS is designed to 
balance the flow and the openings in each TTU are the same. Figure 17-1 of the MHWMF Permit shows the 
ductwork layout. 

• 

Primary Cartridge Filter removes particulates from the TTU with a Polyphenylensulfide felt cartridge with a • 
Teflon membrane. The unit has a pulse-jet cleaning system which uses compressed air to clean the cartridges. 
The particulates are collected in the bottom section of the filter in two 30 liter containers. A manual valve on the 
bottom of the filter allows the removal of the dust filled collection containers to be emptied into a 55 gal drum 
for transfer to the roll-off bins at the Incinerator 90 day pad. These roll-offs are shipped for offsite disposal at a 
permitted commercial hazardous waste landfill. The units are sized to accommodate 3415 m3/h of flue gas. The 
unit has 8 cartridges with a total of 80 m2 filtering surface area. The air to cloth ratio of the unit, which is defined 
as the actual gas flow divided by the filter area, is 2.3:1 ft3jmin-ft2. The pressure drop across the unit runs 
between 2 to 10 mbar. The inlet pressure is around -9 mbar. The outlet temperature is typically between 100°F 
to 170°F, but is designed for up to 300°F. 

The ID Fan mounted on top of the Primary Cartridge Filter pulls the exhaust gases from the TTUs thru the 
Primary Cartridge Filter and sends them to the HEPA Filter. The ID Fan has a variable speed control system to 
control the airflow thru the system. If a fan fails or the airflow drop too low, the feed system is shut down and 
the burning of the in-process wastes should be complete in about one minute to minimize the potential release 
of emissions. 

HEPA Filter is used as a polishing filter designed to the clean room H13 standards which remove >99.99% of 0.3 
micron particles. The HEPA Filter uses replaceable cartridges that are changed when the pressure drop across 
the filter reaches the manufacturers recommended level. The cartridge are packaged and transferred to roll-offs 
at the Incinerator 90 day Pad. These roll-offs are shipped for offsite disposal at a permitted commercial 
hazardous waste landfill. 

The ID Fan on the top of the Primary Cartridge Filter pushes the gases thru the HEPA Filter. The HEPA Filter 
uses two 1FRK-1000-1 W filter cartridges sized to accommodate 2,050 m3/h of flue gas each. The pressure drop 
across the HEPA Filter is expected to be between 1 to 18 mbar. The inlet pressure to the HEPA Filter is around 6 
mbar. 

The exhaust gases from the APCS enter a Stack where are released to the atmosphere. A SDF-22 Flow 
Transducer & SKI Flow Computer is installed in the duct to the stack. The location is based on manufactures 

6 I FINAL: September 21, 2012 Ei O'BRIEN 6 GEAE 
I :\Gen-Dynamics.3374\49349.Building-1 \Docs\Reports\Building 1 Compliance Report_Final.docx 

• 



• 

• 

• 

COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAL TREATMENT PROCESS 

-------------------------------------------------------------------------------------
specification and will be in compliance with EPA methods 1 & 1A. The stack flow is between 2,446- 3,000 
Nm3/h. The minimum flow is based on the air velocity calculation in the opening of the TTU as required in 
Procedure T and detailed in the application. 

The Stack for this APCS is 30 feet tall and 11 inches in diameter. The Stack is constructed of corrosion resistant 
steel and is mounted on a concrete foundation. Condensed water from the Stack, if any, is drained off daily into a 
5 gal pail and treated at the Incineration Process. Six pairs of sample ports in the Stack, 90 degrees apart, are 
located to ensure there are at least 2 pipe diameters of straight flow before and at least 1 pipe diameters after 
the sample ports as required by EPA sampling method 1 and 1A. 

3.3.2 SK APCS 

The APCS for the SKs consist of a Keller Vario primary cartridge filter system and a HEPA filter. The emissions 
from all four SKs are pulled into the one APCS. Primary Cartridge Filter removes particulates from the SK gases 
by with a Polyphenylensulfide felt cartridge with a Teflon membrane. The unit has a pulse-jet cleaning system 
which uses compressed air to clean the cartridges. The particulates are collected in two 30 liter containers. A 
manual valve on the bottom of the filter allows the removal of the dust filled collection containers to be emptied 
into a 55 gal drum for transfer to the roll-off bins at the Incinerator 90 day pad. These roll-offs are shipped for 
offsite disposal at a permitted commercial hazardous waste landfill. The units are sized to accommodate 800 
m3h of flue gas. The unit has 4 cartridges with a total of 24m3 filtering surface. The air to cloth ratio in the unit, 
which is defined as the actual gas flow divided by the filter area, is 1.9: 1 ft3 fmin-ft2. The pressure drop across 
the unit, based on discussion with the APCS manufacturer, is expected to be between 2 to 10 mbar. The inlet 
pressure is around -10 mbar. The inlet temperature is typically between 50°F and 120°F, but is designed for up 
to 300°F. 

The ID Fan mounted on top of the Primary Cartridge Filter pulls the exhaust gases from the SKs thru the Primary 
Cartridge Filter and sends them to the HEPA Filter and out the Stack. The ID Fan has a variable speed control 
system to control the airflow thru the system. If a fan fails or the airflow drop too low, the feed system is shut 
down and the burning of the in-process wastes should be complete in about one minute to minimize the 
potential release of emissions. 

HEPA Filter is used as a polishing filter designed to the clean room H13 standards which remove >99.99% of0.3 
micron particles. The HEPA Filter uses one lFRK-1000-1 W filter cartridge that is changed when the pressure 
drop across the filter reaches the manufacturers recommended level. The cartridge is packaged and transferred 
to roll-offs at the Incinerator 90 day Pad and handled as hazardous waste. The roll-offs are shipped offsite 
disposal at a permitted commercial hazardous waste landfill. The HEPA Filter is sized to accommodate 800 m3/h 
of flue gas. The pressure drop across the HEPA Filter, based on discussion with the APCS manufacturer, expected 
to be between 0.5 to 4 mbar. The inlet pressure to the HEPA Filter is expected to be 5 mbar. 

The exhaust gases from the ID Fan of the SK APCSs enter a Stack and are released to the atmosphere. A SDF-22 
Flow Transducer & SKI Flow Computer is installed in the duct to the stack. The location is based on 
manufactures specification and will be in compliance with EPA methods. The stack flow is between 360- 750 
Nm3/h. The minimum flow is based on the air velocity calculation in the opening of the TTU as required in 
Procedure T and detailed in the application. 

The Stack for this APCS is 30 feet tall and 6 inches in diameter. The Stack is constructed of corrosion resistant 
steel and is mounted on a concrete foundation. Condensed water from the Stack, if any, is drained off daily into a 
5 gal pail and treated at the Incineration Process. Six pairs of sample ports in the Stack, 90 degrees apart, are 
located to ensure there are at least 2 pipe diameters of straight flow before and at least 1 pipe diameters after 
the sample ports as required by EPA sampling method 1 and 1A. 

3.4 APCS MONITORING 

The pressure drops across the primary cartridge filters, HEPA filters are continuously monitored to determine if 
plugging or breaching of the filters is occurring. A DustAiarm Model 18-83 broken bag detector is installed in the 
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duct work to each Stack. This unit is set to alarm at its most sensitive level and senses particulates down to • 
0.0005 grjdscf. 

3.5 RESIDENCE TIME 

The residence time for the submunitions in the TTU is approximately 3 minutes. The explosives burn out within 
approximately 60 seconds. The residence time for the fuzes in the SK varies since it is a batch type unit and the 
fuzes are continually being added until the chamber is full of the scrap metal. The fuzes normally function within 
60 seconds of entry into the chamber with the minimum residence time being 10 minutes, which is the waiting 
time after the last fuze enters the SK before the chamber heating is turned off. 

3.6 PROCESS MONITORING AND CONTROL 

The TTU, SK and APCSs are controlled by a PLC controller which monitors temperatures, and pressures in the 
APCSs, and control temperature in the SK. Control loops tied to the flow sensors control the speed of the exhaust 
fans on the primary filters to maintain proper pressures and flows through the APCSs. The Primary Cartridge 
filter has a pulse jet cleaning system that monitors the differential pressure (DP) across the filter and sends a 
very short pulse of compressed air to each row of the cartridges to knock the dust off when the DP reaches the 
set point. The pulses continue down the row of cartridges until the DP is reduced to a second set point. The 
pressure on the pulse is also controlled by a regulator. The PLC for the demilitarization process controls the feed 
rate of the waste to the TTU submunition feed conveyor and the fuze belt conveyor. The PLC controller monitors 
and controls the ignition of the natural gas ignition torches and the ignition of the explosives in the 
submunitions in the TTU, and the detectors at the end of the TTU which inspect and verify that the explosives 
have completely been burned from the submunitions. The PLC controls the rate the submunitions are being 
demilitarized on each of the four demillines and thus the feed rate to each TTU and the total feed rate to the SK 
is below the permit limits. The PLC stops the demil process to ensure the permit limits are not exceeded . 

The PLC provides the following: 

» Alarm for an exceedance of a designated set point, such as a high pressure, low pressure, or high 
temperature; 

» Shut-down of individual equipment when the measured parameter exceeds a set point (such as a shut-off of 
disassembly equipment when the air flow gets too low. 

The PLC continuously controls and monitors the operation of the TTU, SK and associated APCSs. When out-of
range conditions exist, it notifies the operator of those conditions. The PLC is programmed to shut-down 
equipment (i.e., bring the system into a safe mode) when designated parameters are exceeded, which is a 
protective mechanism against potential equipment damage, operation outside of permit limits, or conditions 
that might lead to a release to the environment. 
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• Table 3-llist all of the instruments on the SK APCS and the two TTU APCSs . 

Table 3-1 APCS Instrumentation Summary 

APCS-S1 
I 

Sensor TagiD# 
- - ---

Temp SK-101 Tl-5101 

Temp SK-102 Tl -5102 

Temp SK-103 Tl-5103 

Temp SK-104 Tl -5104 

Press. SK-101 Duct Pl-5101 

Press. SK-102 Duct Pl-5102 

Press. SK-103 Duct Pl-5103 

Press. SK-104 Duct Pl-5104 

Temp Cart Filter PF-5101 Tl-5101-1 

DP Cart Filter PF-S101 Pl -5101-1 

DP HEPA Filter FH-S101 Pl-5101-2 

Stack Airflow S-S101 AF5-5101 

Dustmeter X5H-5101 

APCS-C1 

• Sensor TagiD# 

Press. TTU1 Duct PI-C101-1 

Press. TTU2 Duct Pl -(102-1 

Temp.TTU1 TI -C101-1 

Temp.TTU2 TI-C102-1 

Temp Cart Filter PF-C101 Tl -(101-2 

DP Cart Filter PF-C101 PI -C101-2 

DP HEPA Filter FH-C101 PI-C101-4 

Stack Airflow S-C101 AF5-C101 

Dustmeter X5H-C101 

APCS-C2 

Sensor TagiD# 

Press. TTU3 Duct PI-C103-1 

Press. TTU4 Duct PI-C104-1 

Temp.TTU3 TI-C103-1 

Temp.TTU4 TI-C104-1 

Temp Cart Filter PF-C102 TI-C102-2 

DP Cart Filter PF-C102 PI-C102-2 

DP HEPA Filter FH-C102 PI-C102-4 

• Stack Airflow S-C102 AF5-C102 

Dust meter X5H-C102 
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3.7 AUTOMATIC WASTE FEED CUT-OFF SYSTEM 

The TTU and SK have an Automatic Waste Feed Cut-Off (AWFCO) System that will shut off the flow of 
submunitions to the TTU and fuzes to the SK by stopping the disassembly line in the event certain operating 
parameters deviate from allowable set limits. The PLC continuously monitors operating parameters, making 
adjustments to the process as needed for proper control. Alarm logic is incorporated into the PLC to 
automatically initiate an AWFCO. Table 3-2 and Table 3-3 summarize the current AWFCO set points. AWFCO 
limits have not been set for metals, ash and chlorine since these limits would be based on feed rate and with only 
one feed for the system, using the feed rate ensures compliance with these limits. AWFCO limits have been 
established based on regulatory or permit limits that are summarized below. 

Regulatory/permit limits- established to comply with existing permits. An example of this type of limit is the 
minimum temperature AWFCO, below which fuzes cannot be fed to the SK until the proper minimum 
temperature is re-established with the electrical induction heaters. 

In addition to the AWFCO system, operators can manually shutdown waste feeds or the entire process should 
this be needed. The PLC has also been programmed to stop the waste feed based on other factors summarized 
below. 

Process safety limits- established to assure process equipment is protected and unsafe operating conditions do 
not occur. An example of this is failure of submunitions to ignite which would result in unburned explosives 
exiting the TTU. 

Utility or Power failure- established to facilitate a controlled shutdown of the process during loss of process air, 
or electricity. An example of this is the loss of compressed air that is necessary for cleaning of the primary 
filters. Wastes will not be re-introduced into the TTU or SK until proper operation is re-established. 
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Table 3-2 TTU Automatic Waste Feed Cutoff Summary • Parameter Value Setpoint Eq~i:;#ent Equipment Model Calibration 

TTU Feedrate Units HRA 
1,200 for 

PLC Calculation NA 
each nu 

PI-C101-1 
TTU-1,2,3,4 Pressure -

mbar -1 
PI-C102-1 Keller Electronic DP 

Quarterly 
High PI-C103-1 Regulator Type 83400 

PI-C104-1 

PF-ClOl & PF-C102 
TI-C101-2 Omnigrad M TRlO 

Primary Cartridge Filter • F 300 Annually 
Outlet Temperature - High 

TI -C102-2 Modular RTD Assembly 

PF-ClOl & PF-C102 
Primary Cartridge Filter 

mbar HRA 2.0 
PI -C101-2 Keller Electronic DP 

Quarterly 
Differential Pressure- PI-C102-2 Regulator Type 83400 
low 

FH-ClOl & FH-C102 
PI-C101-4 Keller Electronic DP 

HEPA Filter Differential mbar HRA 1.0 
PI-C102-4 Regulator Type 83400 

Quarterly 
Pressure- low 

APCS-Cl & APCS-C2 
gr/dscf 0.0005 

XSH-C101 DustAiarm Broken Bag 
Annually 

Particulate Sensor XSH-C102 Detector 

• 2,446 
APCS-Cl & APCS-C2 Stack AFS-C101 SDF-22 Flow Transducer 
Flow-low 

Nm3/h HRA (1,223 for AFS-C102 & SKI Flow Computer 
Annually 

each nu 

3,000 
APCS-Cl & APCS-C2 Stack 

Nm3/h HRA 
AFS-C101 SDF-22 Flow Transducer 

Annually 
Flow-High (1,500 for AFS-C102 & SKI Flow Computer 

each TIU) 

TTU Doors open No Signal No Signal limit Switches Quarterly 

• 
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Table 3-3 SK Automatic Waste Feed Cutoff Summary • I S 

. Equipment E . d 1 1.b . 
Parameter Va ue etpomt Tag # qUipment Mo e Ca 1 rat1on 

SK Feedrate Units HRA 
1,200 for 

PlC Calculation NA 
each line 

PI -S101 

SK-1,2,3,4 Pressure - High mbar 0 
PI-S102 Keller Electronic DP 

Quarterly 
PI-S103 Regulator Type 83400 

PI-S104 

TI-S101 

SK-1,2,3,4 Temperature - oF 550 
TI-S102 Omnigrad M TRlO 

Annually 
low TI-S103 Modular RTD Assembly 

TI-S104 

PF-S101 Primary Cartridge 
Keller Electronic DP 

Filter Differential mbar HRA 2.0 PI-S101-1 
Regulator Type 83400 

Quarterly 
Pressure- low 

PF-S101 Primary Cartridge 
Omnigrad M TRlO 

Filter Outlet Temperature oF 300 PI-S101-1 
Modular RTD Assembly 

Annually 
-High 

FH-S101 HEPA Filter 
Keller Electronic DP 

Differential Pressure - mbar HRA 1.0 PI-S101-2 
Regulator Type 83400 

Quarterly 

low • APCS-S1 Particulate 
gr/dscf 0.0005 XSH-S101 

DustAiarm Broken Bag 
Annually 

Sensor Detector 

Nm3/h 120 SDF-22 Flow Transducer & 
APCS-S1 Stack Flow - low AFS-S101 Annually 

HRA (30 per SK) SKI Flow Computer 

APCS-S1 Stack Flow- Nm3/h 720 SDF-22 Flow Transducer & 
AFS_S101 Annually 

High HRA (180 per SK) SKI Flow Computer 

• 
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4. SAMPLING PROGRAM OVERVIEW 

This section provides a summary of the PTTU CPT program and a discussion of the sampling methods used 
during the field testing. Test equipment calibration and QA/QC procedures are detailed in Section 5.0. 

4.1 SAMPLING SUMMARY 

O'Brien & Gere conducted source emission testing at the exhaust of APCS serving the PTTU during a single 
operating condition. Testing was conducted to determine emissions of the following pollutants: 

» Dioxins and furans 

» Particulate matter 

» Arsenic, beryllium, chromium, cadmium, and lead 

» Volatile and semi-volatile organic compounds 

» Explosive compounds 

» Carbon monoxide 

» Nitrogen oxides 

» Total hydrocarbons (THC) 

Testing for each pollutant was conducted in triplicate during each operating condition. 

4.2 SAMPLING LOCATIONS 

Prior to testing, a cyclonic flow test requested by EPA Region 7 was conducted at both the SK and TTU exhaust 
stack sampling locations. Results the tests indicated that simultaneous sampling of all emissions test parameters 
was acceptable. The cyclonic testing results are included in Appendix C. 

4.2.1 SK Exhaust Stack 

Four different test port levels were utilized in the 6-inch inside diameter exhaust stack in order to accommodate 
simultaneous sampling of all emissions test parameters. In accordance with EPA RM 1A, all isokinetic sampling 
was performed at 8 traverse points from the test ports at Levels F (EPA RM 5/29), D (EPA RM 23/0010), and C 
(STEM). The YOST and CEMS samples were collected at a single point in the stack at level A. Actual traverse 
point locations are shown in Table 4-1. Figure 4-1 provides a schematic of the SK APCS stack showing the 
location of the sampling ports and the upstream/downstream distances from flow disturbances. 

4.2.2 TTU Exhaust Stack 

Four different test port levels were utilized in the 11-inch inside diameter exhaust stack in order to 
accommodate simultaneous sampling of all emissions test parameters. In accordance with EPA RM 1A, the EPA 
RM 23/0010 sampling train was performed at 24 traverse points from the test ports at Level C. All other 
isokinetic sampling was performed at 8 traverse points from the test ports at Levels E (EPA RM 5) and F (STEM). 
The YOST and CEMS samples were collected at a single point in the stack at level A. Actual traverse point 
locations are shown in Tables 4-2 and 4-3. Figure 4-2 provides a schematic of the TTU APCS stack showing the 
location of the sampling ports and the upstream/downstream distances from flow disturbances. 

4.3 SAMPLING PROCEDURES 

4.3.1 Metals 

Multiple metals sampling was conducted in accordance with USEPA Method 29 procedures. The sample train 
consisted of a glass button-hook nozzle attached to a heated glass lined probe (248 oF± 25 °F). 

Sample gas was drawn through the nozzle and probe isokinetically and then passed through a heated, glass fiber 
filter (248 °F ± 25 °F) . Upon exiting the filter, the gas was drawn through a series of six impingers containing the 
reagents prescribed by the method. The first and second impingers each contained 100 mls of 5% HN03/10% 
HzOz solution to enhance the collection of metals of interest. The third impinger was empty to catch any 
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overflow from the first two impingers. The fourth impinger contained a pre-weighed amount of silica gel to • 
remove any residual moisture present in the gas stream. Following the impinger system, the gas was drawn 
through a dry gas meter, a calibrated orifice, and a leak-free pump. Each test run was 120 minutes in duration. 

4.3.2 PCDD/PCDF and Semi-Volatile Organics 

PCDD/PCDF and SVOC emissions were determined simultaneously by combining Method 23 and Method 0010 
into a single sample train. The sample train consisted of a heat-traced probe with a borosilicate buttonhook 
nozzle. The glass probe was maintained at a temperature of 250°F ± 25°F. After the probe, the gas passed 
through a heated glass fiber filter. Downstream of the heated filter, the sample gas passed through a water
cooled module, then through a sorbent module containing the XAD-2 sorbent resin. The XAD module, which was 
kept at a temperature below 20°C, was followed by a series of four impingers. The XAD inlet temperature was 
monitored to ensure that the proper temperature is maintained. The first impinger, which acted as a condensate 
reservoir was connected to the outlet of the XAD module and was modified with a short stem so that the sample 
gas would not bubble through the collected condensate. Condensate collected in the first impinger was collected 
and analyzed for SVOCS. The first and fourth impingers were both empty. The second and third impingers each 
contained 100 mls of HPLC Grade or better water and the fifth impinger contained a pre-weighed amount of 
silica gel. All connections within the train were either glass or Teflon; no sealant greases were used. The 
impingers were followed by a pump, dry gas meter, and a calibrated orifice meter. Condensate collected in the 
first impinger was collected and analyzed for SVOCS. Each test run had a duration of 180 minutes to ensure that 
a minimum of 3 cubic meters were collected. 

4.3.3 Explosive Compounds 

Energetic compounds were sampled using a modified Method 5 sampling train. The sample train consisted of a 
heat-traced probe with a borosilicate buttonhook nozzle. The glass probe was maintained at a temperature of 
250°F ± 25°F. After the probe, the gas passed through a heated glass fiber filter. Upon exiting the filter, the gas 
was drawn through a series of five impingers where a two-section resin trap was incorporated between the 
third and fourth impingers. The first impinger contained SO mls of water and the second and third each 
contained 100 mls of water. The fourth impinger was empty and the fifth impinger contained a pre-weighed 
amount of silica gel. Each test run had a duration of 180 minutes to ensure that a minimum of 3 cubic meters 
were collected. 

4.3.4 Volatile Organic Sampling Train (VOST) 

VOST sampling was conducted in accordance with procedures outlined in SW-846 Method 0031 to determine 
the standard analytical list of volatile organic compounds. 

The VOST system was operated at a flow of 0.5 lpm for a period of 40 minutes. This rate and sampling time 
yields a 20 liter sample. Three samples constituted one VOST run. The VOST sampling was conducted at a single 
point in the PTTU exhaust stack using a heated sampling probe. The sample train consisted of a glass-lined 
probe with a glass wool plug to remove particulate, followed by an assembly of condensers and organic resin 
traps. The gas stream was cooled by a water-cooled condenser and VOCs were collected on a set of sorbent 
traps (Tenax-GC/Tenax-GC/Anasorb-747). Liquid condensate was collected in an impinger that was placed 
between the two Tenax-GC traps and Anasorb-7 4 7 trap. 

The sample temperature was monitored at the outlet of the sample probe and at the inlet to the first Tenax 
cartridge using thermocouples. The gas temperature through the probe was maintained above 135°C to prevent 
premature volatile condensation. The temperature of the gas when it passes through the resin cartridges was 
maintained at less than 20°C. 

4.3.5 Particulate Matter 

• 

Filterable PM emissions were determined in accordance with USEPA RM 5. The front-half of the sample train 
consisted of a glass nozzle, a heated glass-lined probe with a Type-S Pi tot tube attached. Each PM sample was 
collected on a quartz fiber filter maintained at a temperature of 248°F ( + f- 25°F). • 
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At the completion of each test run the front-half of the sample train was recovered in accordance with RM 5. The 
heated filter is removed from the housing, placed in a petri dish and labeled. The nozzle, probe, and front half of 
the filter housing of the RM 5 train was brushed and rinsed a minimum of three times with acetone and placed in 
a sample container. Each test run was 120 minutes in duration. 

4.3.6 Continuous Emissions Monitoring 

A transportable CEMS was used to monitor the stack flue gas for NOx, CO, THC, 0 2 and C02, in accordance with 
USEPA Methods 7E, 10, 25A and 3A, respectively. 

The CEMS consisted of three subsystems: sample acquisition/conditioning, sample analysis, and a data 
acquisition system. The sample acquisition/conditioning unit was designed to deliver a representative sample of 
the stack gas stream to the sample analysis subsystem. A heated probe was placed at a representative point in 
the stack. The probe was attached to a heated filter box (300-350°F), which contains a Gellman type filter to 
remove any heavy particulate matter present in the gas stream. After passing through the filter, the flue gas was 
passed through a heated sample line to a condenser to remove any moisture present in the gas stream. The flue 
gas was then directed to a manifold system, which in turn will direct a portion of the gas to all of the analyzers 
with the exception of the THC analyzer. Just upstream of the condenser, a "T" was placed in the line and a second 
heated sample line (300-350°F) was attached at this point. This heated line was connected directly to the back of 
the THC analyzer. This modification was used to avoid the possibility of some organic compounds condensing 
out in the condenser, resulting in a reduced THC concentration. 

A data acquisition system was used to continuously monitor analyzer outputs. A laptop computer was linked to 
the instruments via an input/output (1/0) circuit board and PCMCIA interface. The PC polls data from the 
analyzers five times per second and displays instantaneous data as 2-second averages. Thirty-second averages 
are also displayed and written to a data file from which the 1-minute averages were calculated. The 1-minute 
averages were printed out for each test run . 

At the beginning of each sampling day, direct instrument calibrations for zero and two upscale gases was 
performed prior to initiation of testing. Following these direct calibrations, system calibrations were performed 
both prior to and following each run using a zero and one upscale gas concentration. Following completion of 
the runs, one complete system calibration was performed. 

4.4 ANALYTICAL PROCEDURES 

This section delineates the analytical protocols that were used to analyze samples during this test program. 
Samples of stack gas were collected and analyzed for the parameters previously discussed using the appropriate 
laboratory protocols detailed in this section. 

4.4.1 Metals 

The sampling train generated two individual samples for analysis. The first sample, labeled Fraction 1A 
consisted of the digested sample from the front half of the train, particulate filter and the front-half nitric acid 
probe rinse. Fraction 2A consists of digestates from the HN03/H20 2 impingers 1, and 2. 

Analyses for metals were performed using Inductively Coupled Argon Plasma Mass Spectroscopy (ICP-MS) as 
described in EPA Method 6020 (SW-846, 3rd Edition) . 

All quality control procedures, including the interference check standard, were followed as described in the 
respective method. 

4.4.3 Particulate Matter 

Gravimetric analyses were performed on samples collected from the Method 5 sampling train. Weights were 
obtained on the front-half acetone rinse and particulate filter using a Mettler H35 analytical balance. Aqueous 
impingers solutions were extracted by DI water and were dried down in tared glass beakers to a constant 
weight. The organic impinger solution was extracted by hexane and dried down. Condensable particulate was 
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recovered from the CPM filter through desiccation and extraction using DI water and hexane. Total particulate • 
matter collected is the sum of the weights obtained from the procedures above. 

4.4.4 Explosive Compounds 

Stack flue samples were analyzed for explosive residues by high performance liquid chromatography with ultra
violet detection. The target compounds were HMX, RDX, Nitroglycerin, 2,4-DNT, 2,6-DNT and 2,4,6-TNT. 

Prior to sample preparation, the FH filter/rinse container was shaken to thoroughly mix the contents, and the 
volume was measured and recorded. An aliquot was removed for analysis by SW-846 Method 8330 mod (HPLC
UV). The volume of the combined impingers (1, 2, and 3) was measured and recorded, and the sample was 
extracted using a solid phase extraction cartridge. The resulting extract was analyzed by SW-846 Method 8330 
mod (HPLC-UVJ. 

The XAD resin sections were each extracted and analyzed separately. The top glass wool, resin section, and 
middle glass wool were removed and placed in a jar for extraction. The second (bottom) resin section and 
bottom glass wool were placed in a second jar for extraction. Each of the trap sections was serially extracted 
three times with acetonitrile. The serial extracts of each section were combined, and the volume of the 
combined extract was measured. The final combined extract is analyzed by SW-846 Method 8330 mod. 

4.4.5 Votatile Organic Compounds 

The samples collected from each VOST run consisted of two Tenax cartridge, a Tenaxjcharcoal backup cartridge, 
and a condensate sample. All three cartridges were combined and desorbed together and analyzed for the 
standard Jist ofVOCs using the thermal desorption GC/MS procedures specified in SW-846 Method 5041A. 
Condensate samples were analyzed using SW-846 Method 82608. 

4.4.6 PCDDs/PCDFs and Semi-volatile Organic Compounds 

Stack gas samples collected using the Method 23/0010 sampling train were analyzed for polychlorinated 
dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) using a high resolution GC/MS as per SW-
846 Method 8290. Analysis ofSVOCs collected in the sampling train, were performed by low-resolution mass 
spectrometry following the analytical protocol of SW -846 Method 8270C. 

All components of the combined sampling train were submitted to the laboratory for extraction and analysis. 
The acetone and toluene rinses were concentrated and combined with the XAD and filter for Soxhlet extraction. 
Sample fractions were combined so as to yield one analysis. 
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Table 4-1 SK Test Port Levels C, D, and F Traverse Point Locations 

Facility: Genera I Dynamics 

Source Identification: Static Ki Ins 

Stack Diameter : 6 inches 

Minimum Number of Traverse points 

as specified by EPA Method 1: 

Number of traverse points sampled: 

Traverse Point 

Number 

1 

2 

3 

4 

8 

8 

Percent of Stack Diameter 

From Inside Wall 

6.7 

25.0 

75.0 

93 .3 

Distance in Inches 

From Inside Wall* 

0.4 

1.5 

4.5 

5.6 

*Traverse points located within 1.00" to the stack wall for stacks having an inside diameter greater than 

24" wi II be relocated as well as traverse points located within 0.50 inches to the stack wa II on stacks 

with a 24" ID or less to meet criteria . 
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Table 4-2 TTU Test Port Level C Traverse Point Locations 

Facility: General Dynamics 

Source Identification: Thermal Treatment Units 

Stack Diameter: 11 inches 

Minimum Number of Traverse points 

as specified by EPA Method 1: 

Number of traverse points sampled: 

Traverse Point 

Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

24 

24 

Percent of Stack Diameter 

From Inside Wall 

2.1 

6.7 

11.8 

17.7 

25 .0 

35 .6 

64.4 

75.0 

82.3 

88.2 

93.3 

97 .9 

Distance in Inches 

From Inside Wall* 

0 .2 

0 .7 

1.3 

1.9 

2 .8 

3 .9 

7 .1 

8.3 

9 .1 

9 .7 

10.3 

10.8 

*Traverse points located within 1.00" to the stack wall for stacks having an inside diameter greater than 

24" will be relocated as well as traverse points located within 0.50 inches to the stack wall on stacks 
with a 24" ID or less to meet criteria. 
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Table 4-3 TIU Test Port levels E and F Traverse Point locations 

Facility: General Dynamics 

Source Identification : Thermal Treatment Units 

Stack Diameter: 11 inches 

Mini mum Number of Traverse points 

as specified by EPA Method 1: 

Number of traverse points sampled : 

Traverse Point 

Number 

1 

2 

3 

4 

8 

8 

Percent of Stack Diameter 

From Inside Wall 

6.7 

25.0 

75.0 

93.3 

Distance in Inches 

From Inside Wall* 

0.7 

2.8 

8 .3 

10.3 

*Traverse points located within 1.00" to the stack wall for stacks having an inside diameter greater than 

24" will be relocated as well as traverse points located within 0.50 inches to the stack wall on stacks 

with a 24" ID or less to meet criteria . 
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Figure 4-1 SK Exhaust Stack Schematic • t.•r-----
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Figure 4-2 TTU Exhaust Stack Schematic 
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5. PROGRAM RESULTS 

The following section briefly discusses the results of this test program. Field data sheets and supporting 
emission calculations are presented in Appendix B. Laboratory analytical data is summarized in Appendix D. 
The CPTs were conducted at a single operating condition that included feeding the maximum quantities of the 
specified waste to both the static kilns and thermal treatment units while operating their APCSs at worst case 
conditions. 

5.1 STATIC KILNS 

5.1.1 Process Operating Conditions 

This comprehensive performance test program was designed to meet the applicable emission standards and 
also to gather critical emission measurement data to be used as input to the risk assessment. A single operating 
condition was designed to accommodate all required testing. The updated table of Automatic Waste Feed Cut-off 
setpoints is provided in Table 5-1. 

A summary of the waste feed data collected during the testing is provided in Table 5-2. The waste feed rate is 
summarized on an hourly rolling average basis. Throughout the test program, detailed process information was 
collected continuously by the facility's process control computers and data historian. Table 5-3 also provides a 
summary of process data including minimum, maximum and average values for key process variables recorded 
during all sampling run periods. Detailed one-minute process data summaries are included in Appendix A. 

The only waste treated in the SKis the M223 Fuze which has a known and fixed composition as shown in the US 
Army MIDAS information submitted with the application. Based on the US Army MIDAS information, there is no 
mercury or chlorine in this waste, so compliance with the mercury feedrate limit is ensured. The results of this 
CPT have shown compliance with the emission levels for particulate matter, LVM and SVM; thus compliance 

• 

with the total hazardous waste feed rate limit shown in the tests ensures compliance with the ash (particulate • 
matter), LVM and SVM feed rate limits. 

The SK, TTU and APCSs are at steady state conditions within 15 minutes from the time the first treated 
submunitions are removed from the TTU treatment conveyor. The sampling for the three SK runs started 57, 15 
and 30 minutes respectively after the start of the waste feed. 

5.1.2 Dioxins and Furans (PCCD/PCDF) Results 

A summary of the dioxins and furans emissions is provided in Table 5-4. The dioxins and furans concentrations 
for the SK exhaust averaged approximately 0.0028 ng/dscm within the RCRA Permit limit of0.11 ngfdscm. 

5.1.3 Particulate Matter Results 

A summary of the PM emissions is provided in Table 5-5. The filterable PM concentrations for the SK exhaust 
averaged approximately 0.0005 gr/dscf, within the RCRA Permit limit of 0.0015 gr/dscf. 

5.1.4 Metals Results 

A summary of the metals emissions categorized by semi-volatile metals (SVM) and low-volatile metals (LVM) is 
provided in Table 5-5. The SVM emissions averaged approximately 3.011-!g/dscm, within the RCRA Permit limit 
of 23 ug/dscm and the LVM emissions averaged 1.56 11g/dscm, within the RCRA Permit limit of 10 ug/dscm. 

5.1.5 Carbon Monoxide Results 

A summary of the CO data can be found in Table 5-6. The CO emissions averaged approximately 20.6 ppm, dry. 

5.1.6 Nitrogen Oxides Results 

A summary of the NOx data can be found in Table 5-6. The NOx emissions averaged approximately 3.21 ppm, 
dry. 

5.1.7 Risk Assessment Test Results 

This section presents a summary of the test parameters that were measured to serve as input to the risk 
assessment modeling process. 
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5.1.8 Total Hydrocarbon Results 
A summary of the THC data can be found in Table 5-6. The THC emissions averaged approximately 1.99 ppm, 
dry. 

5.1.9 Semi-volatile Organic Compound Results 
Emission data were determined for a target list of SVOCs (a total of 7 4 compounds). Emission results for 
detected SVOCs are provided in Table 5-7. Only two of the 74 targets compounds were detected above the 
reporting limit in any sample train: benzyl alcohol and bis (2-ethylhexyl) phthalate. Additional detailed 
information is provided with the field data and calculations in Appendix Band the analytical data report in 
Appendix D. 

5.1.10 Volatile Organic Compound Results 
Emission data were determined for a target list ofVOCs (a total of 64 compounds). Emission results for detected 
VOCs are provided in Table 5-8. Additional detailed information is provided with the field data and calculations 
in Appendix B and the analytical data report in Appendix D. 

5.1.11 Explosive Compound Results 
Emission data were determined for a target list of explosive compounds (a total of 6 compounds). Emission 
results for detected compounds are provided in Table 5-9. Only one of the 6 target compounds were detected 
above the reporting limit in any sample train: 2,6-dinitrotoluene. Additional detailed information is provided 
with the field data and calculations in Appendix B and the analytical data report in Appendix D. 

5.2 THERMAL TREATMENT UNITS 

5.2.1 Process Operating Conditions 
This comprehensive performance test program was designed to meet the applicable emission standards and 
also to gather critical emission measurement data to be used as input to the risk assessment. A single operating 
condition was designed to accommodate all required testing. The updated table of Automatic Waste Feed Cut-off 
setpoints is provided in Table 5-10. 

A summary of the waste feed data collected during the testing is provided in Table 5-11. The waste feed rate is 
summarized on an hourly rolling average basis. Throughout the test program, detailed process information was 
collected continuously by the facility's process control computers and data historian. Table 5-12 also provides a 
summary of process data including minimum, maximum and average values for key process variables recorded 
during all sampling run periods. Detailed one-minute process data summaries are included in Appendix A. 

The only waste treated in the TTU is the submunition body of the M42/46/77 submunition which has a known 
and fixed composition as shown in the US Army MIDAS information submitted with the application. Based on the 
US Army MIDAS information, there is no LVM, SVM, mercury or chlorine in this waste, so compliance with the 
LVM, SVM and mercury federate limits are ensured. The results of this CPT have shown compliance with the 
emission levels for particulate matter; thus compliance with the total hazardous waste feed rate limit shown in 
the tests ensures compliance with the ash (particulate matter) feed rate limit. 

The SK, TTU and APCSs are at steady state conditions within 15 minutes from the time the first treated 
submunitions are removed from the TTU treatment conveyor. The sampling for the three TTU runs started 36, 
22 and 40 minutes respectively after the start of the waste feed. 

5.2.2 Dioxins and Furans (PCCD/PCDF) Results 
A summary of the dioxins and furans emissions is provided in Table 5-13. The dioxins and furans 
concentrations for the TTU exhaust averaged approximately 0.0075 ngjdscm, within the RCRA Permit limit of 
0.11 ngjdscm. 

5.2.3 Particulate Matter Results 
A summary of the PM emissions is provided in Table 5-14. The filterable PM concentrations for the TTU exhaust 
averaged approximately 0.0005 gr I dscf, within the RCRA Permit limit of 0.0015 gr jdscf. 
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5.2.4 Carbon Monoxide Results 
A summary of the CO data can be found in Table 5-15. The CO emissions averaged approximately 7.74 ppm, dry. 

5.2.5 Nitrogen Oxides Results 
A summary of the NOx data can be found in Table 5-15. The NOx emissions averaged approximately lOS ppm, 
dry. 

5.2.6 Risk Assessment Test Results 
This section presents a summary of the test parameters that were measured to serve as input to the r isk 
assessment modeling process. 

5.2.7 Total Hydrocarbon Results 
A summary of the THC data can be found in Table 5-15. The THC emissions averaged approximately 31.2 ppm, 
dry. 

5.2.8 Semi-volatile Organic Compound Results 

Emission data were determined for a target list of SVOCs (a total of 74 compounds) . Emission results for 
detected SVOCs are provided in Table 5-16. Only one of the 7 4 targets compounds were detected above the 
reporting limit in any sample train: phenol. Additional detailed information is provided with the field data and 
calculations in Appendix 8 and the analytical data report in Appendix D. 

5.2.9 Volatile Organic Compound Results 

Emission data were determined for a target list ofVOCs (a total of 64 compounds). Emission results fo r detected 
VOCs are provided in Table 5-17. Additional detailed information is provided with the field data and 
calculations in Appendix 8 and the analytical data report in Appendix D. 

5.2.10 Explosive Compound Results 
Emission data were determined for a target list of explosive compounds (a total of 6 compounds). Emission 
results for detected compounds are provided in Table 5-18. Four of the 6 target compounds were detected 
above the reporting limit in any sample train: 2,6-dinitrotoluene, HMX, RDX 2,4,6-Trinitrotoluene. Additional 
detailed information is provided with the field data and calculations in Appendix 8 and the analytical data 
report in Appendix D. 

Table 5-1 Automatic Waste Feed Cut-offs- Static Kilns 

Parameter Value Setpoint Equipment Tag# Basis Equipment Model Calibration 

SK Feedrate Units HRA 4,853 ATRA PLC Calculation NA 

SK-1,2,3,4 Pressure - High Pa -10 
Pl-5101 PI-S102 

MS 
Keller Electronic DP Regulator 

Quarterly 
Pl-5103 PI-S104 Type 83400 

SK-1,2,3,4 Temperature- • F 550 
Tl-5101 Tl -5102 

MS 
Omnigrad M TRlO Modular 

Annually 
Low Tl-5103 Tl-5104 RTD Assembly 

PF-S101 Primary Cartridge 
mbar HRA 1.5 Pl-5101-1 MS 

Keller Electronic DP Regulator 
Quarterly 

Filter DP- Low Type 83400 

PF-S101 Primary Cartridge • F 300 PI-S101-1 MS 
Omnigrad M TRlO Modular 

Annually 
Filter Outlet Temp - High RTD Assembly 

FH-S101 HEPA Filter DP -
mbar HRA 0.5 Pl-5101-2 MS 

Keller Electronic DP Regulator 
Quarterly 

Low Type 83400 

APCS-S1 Particulate 
gr/dscf 0.0005 XSH-S101 MS 

DustAiarm Broken Bag 
Annually 

Sensor Detector 

APCS-S1 Stack Flow- Low 
Nm3/h 

360 AFS-5101 MS 
SDF-22 Flow Transducer & SKI 

Annually 
HRA Flow Computer 

APCS-S1 Stack Flow- High 
Nm3/h 

603 AFS_S101 ATRA 
SDF-22 Flow Transducer & SKI 

Annually 
HRA Flow Computer 

HRA- Hourly Rolling Average 
MS- Manufacturers or Engineering Specificat ion 
ATRA- Average of the Test Run Averages 
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COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAl TREATMENT PROCESS 

----------------------------------------------------------------------------------------
Table S-2 Summary of Waste Feed Data -Static Kilns 

Feed Rate based on Actual Fuze Count 
Test Date 6/26/2012 6/26/2012 6/27/2012 

Run 1 Run 2 Run3 Avg of3 runs Fuze Wt 0.21311bs 

Feed Start Time 12:43 17:50 8:20 NEWWt 0.0019 lbs 

Feed End Time 16:58 21:05 11:50 

Total Feed Time (hrs) 4.25 3.25 3.50 9.1 lbs/hr NEW 

Total Fuzes Fed 20,840 15,720 16,860 1,034 lbs/hr 

Avg Fuzes Fed/Hr 4,904 4,837 4,817 4,853 Fuzes per hour 

Feed Rate based on Convenyor Speed 
Note : Conveyor speed was set at constant speed of 8 flights/min, with 10 fuzes be ing fed on each flight . 

Resulting feed rate was to be 80 fuzes/minute . 

Conveyor speed was measured throughout each test at ~30 minute increments by checking the t ime 

it took for 32 conveyor flights to pass a mark on the conveyor frame. 

During feeding and sampling, t ime measurements were consistently 3:58-4:00 minutes for 32 flight, 

or slightly more than 8 flights/minute. 

Feed Feed 

Conveyor Conveyor 

Run 1 Rate in min Run2 Rate in min Run3 

6/26/20U for 32 Flights Fuzes /hr 6/26/2012 for 32 Flights Fuzes /hr 6/27/2012 

Average 0:03:59 4,820 Average 0:03:59 4,823 Average 

Min 0:03:58 4,800 Min 0:03:57 4,800 Min 

Max 0:04:00 4,840 Max 0:04:00 4,861 Max 

Time PM Time PM Time AM 

12:48 0:04:00 4,800 5:53 0:03:57 4,861 8:02 

13:30 0:04:00 4,800 5:56 0:03:57 4,861 8:27 

13:50 0:03:59 4,820 6:02 0:04:00 4,800 8:32 

14:22 0:03:59 4,820 6:08 0:04:00 4,810 8:37 

14:50 0:03:59 4,820 6:35 0:03:59 4,820 8:45 

15:20 0:03:58 4,840 7:05 0:03:59 4,820 9:00 

15:51 0:03:58 4,840 7:35 0:04:00 4,800 9:18 

16:20 0:03:59 4,820 8:05 0:03:59 4,820 9:45 

16:50 0:03:59 4,820 8:32 0:03:59 4,820 10:05 

8:57 0:03:59 4,820 10:35 

11:10 

Average Fuzes/hr for 3 Runs 4,818 . 11:45 

Feed 

Conveyor 

Rate in min 

for 32 Flights 

0:04:00 

0:03:56 

0:04:05 

0:04:03 

0:04:05 

0:03:56 

0:03:59 

0:03:59 

0:03:59 

0:03:59 

0:03:59 

0:03:59 

0:03:59 

0:03:59 

0:03:58 

Fuzes /hr 

4,810 

4,702 

4,881 

4,741 

4,702 

4,881 

4,820 

4,820 

4,820 

4,820 

4,820 

4,820 

4,820 

4,820 

4,840 
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COMPREHENSIVE PERFORMANCE TESTING j CONTAINED THERMAL TREATMENT PROCESS 

--------------------------------------------------------------------------------------------------
Table S-3 Summary of Process Data -Static Kilns • APCS -Sl Operating Data Summary 

Static Static Cartridge 

Static Static Kiln#1 Kiln#2 Filter Cartridge HEPA Stack Stack 

Kiln#1 Kiln#2 Pressure Pressure Outlet Filter DP Filter DP Flow Flow 

6/26/2012 Temp oF Temp oF Pa Pa Temp oF mBar mBar Nm3/h acfm 

Run 1 Average 698 -21 129 3.3 0.7 603 395 
Min 680 -25 128 1.8 0.6 590 387 
Max 712 -16 130 4.3 0.7 615 403 

Run2 Average 707 -13 121 3.4 0.7 603 390 
Min 680 -17 116 1.7 0.6 590 380 
Max 732 -10 125 4.3 0.7 616 400 

Run 3 Average 699 -25 123 3.3 0.8 602 391 
Min 680 -32 119 1.8 0.7 589 381 
Max 712 -9 126 4.3 0.8 622 405 

Average Average 701 -20 124 3.3 0.7 603 392 
of Runs Min 680 -25 121 1.8 0.7 590 383 

Max 719 -11 127 4.3 0.8 618 403 • Data for Static Kiln being Fed 

• 
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COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAL TREATMENT PROCESS 

----------------------------------------------------------------------------------

• Table S-4 Summary of PCDD/PCDF Results -Static Kilns 

Run Identification Run 1 Run 2 Run 3 Average 

Run Date 26Jun12 26Jun12 27Jun12 

Start/Stop Time 1340-1658 1805-2105 0850-1150 

Run Duration (min.) 180 180 180 

Exhaust Gas Conditions 

Temperature (deg. F) 124 125 116 122 

Moisture (volume%) 1.82 1.85 1.27 1.65 

Oxygen (dry volume%) 20.8 20.8 20.9 20.8 

Carbon Dioxide (dry volume%) 0.25 0.00 0.00 0.08 

SamQie and Exhaust Gas Flow Rate Data 

Sample Volume (dscf) 145.3 143.3 139.1 142.6 

Volumetric Flow Rate (acfm) 506 503 508 506 

Volumetric Flow Rate (dscfm) 436 434 449 440 

Dioxin/Furan Results 

PCDD/DF TEQ (ng/dscm) 0.0045 0.0019 0.0020 0.0028 

PCDD/DF TEQ (lb/hr) 7.39E-12 3.04E-12 3.31E-12 4.58E-12 

• a PCDD/DF emission limit is 0.11 ng/dscm 

• 
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Table 5-5 Summary of Metals and PM Results- Static Kilns 

Run Identification 

Run Date 

Start/Stop Time 

Exhaust Gas Conditions 

Temperature (deg. F) 

Moisture (volume%} 

Oxygen (dry volume%} 

Carbon Dioxide (dry volume%} 

Volumetric Flow Rate 

acfm 

dscfm 

Metals Emissions 

Arsenic 

Beryl l ium 

Chromium 

SVM Totals 

Cadmium 

Lead 

LVM Totals 

Filterable Particulate Matter Emissions 

a SVM Emission Limit= 23 ug/dscm 

b LVM Emission Limit= 10 ug/dscm 

c PM Emission Limit= 0.0015 gr/dscf 

28 I FINAL: September 21, 2012 

Run 1 

26Jun12 

1340-1617 

125 

1.7 

20.78 

0.23 

515 

444 

ugLdscm lbLhr 

<1.06 <1.77E-06 

<0.53 <8.83E-07 

<1.06 <1.77E-06 

2.66 4.41E-06 

<0.53 <8.83E-07 

1.20 2.00E-06 

1.73 2.88E-06 

grLQgf lb/hr 
0.0003 0.0011 

Run 2 

26Jun12 

1805-2005 

124 

1.9 

20.76 

0.00 

512 

441 

ugjdscm 

<1.04 

<0.52 

1.49 

3.05 

<0.52 

1.11 

1.63 

grLQgf 
0.0007 

I:\Gen-Dynamics .• 349.Building-1\Docs\Reports\Building 1 Compliance Report_Final.docx 

Run3 Average \ 

27Jun12 

0850-1050 

116 121 

1.5 1.7 

20.78 20.77 

0.00 0.08 

498 508 
439 441 

lbLhr ugLdscm lbLhr ug[dscm lblhr 
<1.72E-06 <1.08 <1.77E-06 <1.06 <1.75E-06 
<8.58E-07 <0.54 <8.85E-07 <0.53 <8.75E-07 
2.46E-06 1.72 2.83E-06 1.42 2.35E-06 
5.03E-06 3.34 5.49E-06 3.01 4.98E-06 

<8.58E-07 <0.54 <8.85E-07 <0.53 <8.75E-07 
1.83E-06 0.79 1.30E-06 1.03 1.71E-06 
2.69E-06 1.33 2.18E-06 1.56 2.58E-06 

lb/hr grLQgf lb/hr ~~:rldscf lb[hr 
0.0026 0.0004 0.0016 0.0005 0.0018 
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COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAL TREATMENT PROCESS 

• Table S-6 Summary of NOx, CO and THC Results -Static Kilns 

Run Identification Runl Run2 Run3 Average 

Run Date 26Jun12 26Jun12 27Jun12 
Start/Stop Time 1340-1658 1805-2105 0850-1150 

Exhaust Gas Conditions 
Moisture (volume%) 1.70 1.85 1.40 1.65 
Oxygen (dry volume%) 20.8 20.8 20.9 20.8 
Carbon Dioxide (dry volume%) 0.25 0.00 0.00 0.08 

Volumetric Flow Rate 
dscfm 436 434 449 440 

Carbon Monoxide 
ppm, dry 20.3 19.3 22.4 20.6 
lb/hr 0.039 0.036 0.044 0.040 

Nitrogen Oxides 
ppm, dry 3.38 2.74 3.51 3.21 
lb/hr 0.011 0.009 0.011 0.010 

Total H~drocarbons (as Propane) 
ppm, dry 2.73 1.87 1.38 1.99 • lb/hr 0.0082 0.0056 0.0043 0.0060 

• 
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Table 5-7 Summary of SVOC Results- Static Kilns 

Run Identification Run 1 Run2 Run 3 Average 

Run Date 26Jun12 26Jun12 27Jun12 

Start/Stop Time 1340-1658 1805-2105 085o-1150 

Exhaust Gas Conditions 

Temperature (deg. F) 124 125 116 122 

Moisture (volume %} 1.82 1.85 1.27 1.65 

Oxygen (dry volume%) 20.8 20.8 20.9 20.8 

Carbon Dioxide (dry volume%) 0.25 0.00 0.00 0.08 

Volumetric Flow Rate 

acfm 506 503 508 506 

dscfm 436 434 449 440 

SVOCs Emissions ugLdscm lbLhr ugLdscm lbLhr ugLdscm lbLhr ugldscm lblhr 

Benzyl Alcohol 63.2 1.03E-04 <4.43E+01 <7.20E-05 <40.6 <6.84E-05 <49.39 <8.12E-05 

Bis (2-Ethylhexyl) phtalate 15.3 2.50E-05 <9.86E+OO <1.60E-05 <10.2 <1.71E-05 <11.77 <1.94E-05 
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COMPREHENSIVE PERFORMANCE TESTING j CONTAINED THERMAL TREATMENT PROCESS . 

• Table 5-8 Summary of VOC Results- Static Kilns 

Run No. Run 1 Run No. Run 2 Run No. Run 3 

Date 6/26/2012 Date 6/26/2012 Date 6/27/2012 

Start Time 1340 Start Time 1805 Start Time 850 

Stop Time 1618 Stop nme 2042 Stop Time 1120 

Units Units Units 

VOST Sample Volume dsl 59 .55 dsl 59 .74 dsl 60.45 

Exhaust Flow Rate dscfm 436 dscfm 434 dscfm 449 

Volatile Organics ~g/dscm lb/hr ~g/dscm lb/hr ~g/dscm lb/hr 

Acetone 32 .8 5.35E-05 19.2 3.13E-05 21.3 3.56E-05 

Benzene 14.8 2.41E-05 15.3 2.49E-05 21.8 3.64E-05 

2-Butanone 6.36 1.04E-05 NO NO NO NO 

n-Butyl benzene 0.19 3.05E-07 NO NO NO NO 

Carbon disulfide 2.35 3.84E-06 1.81 2.94E-06 2.36 3.95E-06 

Carbon tetrachloride 0.35 5.69E-07 NO NO 0.17 2.84E-07 

1,2-Di chi orobenzene 0.72 1.18E-06 NO NO 1.70 2.84E-06 

Di chi orodi fl uorometha ne 4.03 6.58E-06 3.72 6.06E-06 3.52 5.87E-06 

Ethyl benzene 4.44 7.26E-06 3.34 5.42E-06 3.84 6.41E-06 

Isopropyl benzene 0.79 1.29E-06 0.91 1.47E-06 0.50 8.37E-07 

n-Propyl benzene 0.58 9.55E-07 0.41 6.74E-07 0.60 l.OOE-06 

Styrene 2.41 3.94E-06 2.41 3.91E-06 2.91 4.85E-06 

Tetrachloroethene 0.43 6.96E-07 NO NO 0.06 1.08E-07 

• Toluene 15.4 2.52E-05 8.14 1.32E-05 7.51 1.25E-05 

Tri chi oroethene 0.56 9.17E-07 NO NO NO NO 

Tri chlorofl uorometha ne 11.3 1.85E-05 4.85 7.89E-06 7.84 1.31E-05 

1,2,4-Tri methyl benzene 2.08 3.40E-06 2.02 3.29E-06 1.94 3.24E-06 

1,3,5-Tri methyl benzene 0.62 1.01E-06 0.65 1.05E-06 0.62 1.03E-06 

m-Xylene & p-Xylene 14.6 2.38E-05 11.5 1.87E-05 11.8 1.97E-05 

o-Xylene 8.61 1.41E-05 7.16 1.16E-05 7.05 1.18E-05 

• 
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Table 5-9 Summary of Explosive Compound Results- Static Kilns 

Run Identification Run 1 Run 2 Run3 Average 

Run Date 26Jun12 26Jun12 27Jun12 
Start/Stop Time 1340-1658 1805-2105 085Q-1150 

Exhaust Gas Conditions 

Temperature (deg. F) 126 126 117 123 
Moisture (volume%) 1.65 1.83 1.46 1.65 
Oxygen (dry volume%) 20.8 20.8 20.9 20.8 
Carbon Dioxide (dry volume%) 0.25 0.00 0.00 0.1 

Volumetric Flow Rate 

acfm 499 496 500 498 
dscfm 429 426 439 431 

Explosive Com1;2ound Emissions ugLdscm lbLhr ugLdscm lbLhr ugLdscm lbLhr ugldscm lblhr 

2, 6-Dinitrotoluene <0.35 <5.63E-07 0.61 9.77E-07 0.66 1.08E-06 0.54 8.72E-07 
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COMPREHENSIVE PERFORMANCE TESTING j CONTAINED THERMAL TREATMENT PROCESS 

---------------------------------------------------------------------------------
Table 5-10 Automatic Waste Feed Cut-offs- Thermal Treatment Units • I . Equipment B . E . M d I C l"b . Parameter Va ue Setpo1nt Tag # as1s qUipment o e a 1 rat1on 

TTU Feedrate Units HRA 
1,120 for 

ATRA PLC Calculation NA 
each nu 

PI-C101-1 

TTU-1,2,3,4 Pressure 
mbar -1 

PI-C102-1 
MS 

Keller Electronic DP 
Quarterly 

-High PI-C103-1 Regulator Type 83400 
PI-C104-1 

PF-C101 & PF-C102 
Primary Cartridge • F 300 

TI-C101-2 
MS 

Omnigrad M TR10 
Annually 

Filter Outlet Temp - TI-C102-2 Modular RTD Assembly 

High 

PF-C101 & PF-C102 
PI-C101-2 Keller Electronic DP 

Primary Cartridge mbar HRA 2.0 
PI-C102-2 

MS 
Regulator Type 83400 

Quarterly 

Filter DP- low 

FH-C101 & FH-C102 
mbar HRA 1.0 

PI-C101-4 
MS 

Keller Electronic DP 
Quarterly 

HEPA Filter DP- low PI-C102-4 Regulator Type 83400 

APCS-C1 & APCS-C2 
gr/dscf 0.0005 

XSH-C101 
MS 

DustAiarm Broken Bag 
Annually 

Particulate Sensor XSH-C102 Detector 

• APCS-C1 & APCS-C2 AFS-C101 
SDF-22 Flow 

Stack Flow - low 
Nm3/h HRA 2,250 

AFS-C102 
MS Transducer & SKI Flow Annually 

Computer 

APCS-C1 & APCS-C2 AFS-C101 
SDF-22 Flow 

Stack Flow - High 
Nm3/h HRA 2,478 

AFS-C102 
ATRA Transducer & SKI Flow Annually 

Computer 

TTU Doors open No Signal No Signal MS Limit Switches Quarterly 

HRA- Hourly Rolling Average 
MS- Manufacturers or Engineering Specification 
ATRA- Average of the Test Run Averages 

• 
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COMPREHENSIVE PERFORMANCE TESTING j CONTAINED THERMAL TREATMENT PROCESS 

Table 5-11 Summary of Waste Feed Data- Thermal Treatment Units 

Test Date 6/27/2012 6/27/2012 6/28/2012 

Feed Start Time 

Sampling Start Time 

Sampling and Feed End Time 

Total Feed Time (hrs) 

Grenade Counter at beginning of 
Sampling 

Grenade Counter at end of 
Sampling 

Total Grenades fed/line during 
Sampling 

Avg Grenades fed/hr/line during 
Sampling 

Total Grenades fed both lines 
during Sampling 

Avg Grenades fed/hr for both 
lines during Sampling 

Avg for all 3 runs 

Run No.1 Run No.2 

14:50 19:30 

15:26 19:52 

18:52 22:57 

3 hrs 26 mins 3 hrs 5 mins 

line No. 3 line No. 4 li ne No.3 line No. 4 

704 504 5,088 4,248 

4,624 3,824 8A24 7,784 

3,920 3,320 3,336 3,536 

1,142 967 1,082 1,147 

7,240 6,872 

2,109 2,229 

2,241 Grenades for both lines 

1,120 Grenades per line 

434 lbs/hr per line 
Grenade 

Wt. 

76.2 lbs/hr NEW per line NEWWt. 

Note: Goal was to achieve a conveyor cycle rate of 4 grenades every 12 seconds th rough TIU. 

Run No.3 

8:10 

8:50 

11:55 

3 hrs 5 mins 

line No. 3 line No. 4 

12,668 12,716 

16,320 16A16 

3,652 3JOO 

1,184 1,200 

7,352 

2,384 

0.3873 lbs 

0.068 lbs 

On Run 1, conveyor speed on Line No. 4 was running at a cycle rate of 4 grenades every 14.8 seconds due to a program glitch 

that wasn 't corrected until just prior to complet ion of the ru n. 

Therefore, average grenade feed rate for Line 4 on Run 1 is lower than Line 3. 
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COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAL TREATMENT PROCESS 

Table 5-12 Summary of Process Data- Thermal Treatment Units • APCS -C2 Operating Data Summary 

TTU-3 TTU-4 TTU-3 TTU-4 Cartridge Cartridge HEPA Stack Stack 

6/27 Pressure Pressure Temp Temp Filter Exit Filter DP Filter DP Flow Flow 

Pa Pa "F "F Temp"F mBar mBar Nm3/h acfm 

Average -10.3 -22.5 132.1 125.0 223.0 5.4 5.0 2,482 1,888 

Run 1 Min -17.4 -31.6 117.2 111.4 193.4 4.9 4.6 2,411 1,787 

Max -7.1 -3.6 139.8 132.8 232.4 5.7 5.2 2,523 1,938 

Average -10.4 -23.6 140.1 136.8 231.2 5.7 4.9 2,477 1,906 

Run 2 Min -16.5 -32.8 132.6 126.6 207.3 5.3 4.7 2,429 1,843 

Max -0.3 -3.7 144.9 140.7 239.3 5.9 5.0 2,527 1,962 

Average -11.1 -24.2 139.1 136.8 229.2 5.4 4.8 2,476 1,901 

Run 3 M in -15.4 -34.2 124.6 125.8 206.5 5.0 4.5 2,412 1,843 

Max -7.5 -14.9 147.9 144.0 239.6 5.7 5.0 2,536 1,949 

• Average -10.6 -23.5 137.1 132.8 227.8 5.5 4.9 2,478 1,898 

Avg of Runs Min -16.4 -32.8 124.8 121.3 202.4 5.1 4.6 2,417 1,824 

Max -5.0 -7.4 144.2 139.1 237.1 5.7 5.1 2,529 1,950 

• 
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COMPREHENSIVE PERFORMANCE TESTING j CONTAINED THERMAL TREATMENT PROCESS 

Table 5-13 Summary of PCDD/PCDF Results -Thermal Treatment Units • 
Run Identification Run 1 Run 2 Run 3 Average 

Run Date 27Jun12 27Jun12 28Jun12 

Start/Stop Time 1527-1852 1952-2257 0850-1156 

Run Duration (min .) 180 180 180 

Exhaust Gas Cond itions 

Temperature (deg. F) 155 171 190 172 

Moisture (volume%) 2.32 2.50 2.42 2.41 

Oxygen (dry volume%) 20.1 20.1 20.1 20.1 

Carbon Dioxide (dry volume%) 1.32 0.86 0.96 1.05 

Sam12le and Exhaust Gas Flow Rate Data 

Sample Volume (dscf) 104.5 106.5 112.2 107.7 

Volumetric Flow Rate (acfm) 1,831 1,880 2,066 1,926 

Volumetric Flow Rate (dscfm) 1,487 1,485 1,590 1,521 

Dioxin/Furan Results 

PCDD/DF TEQ ( ng/dscm) 0.0062 0.0091 0.0072 0.0075 

PCDD/DF TEQ (lb/hr) 3.47E-11 5.09E-11 4.31E-11 4.29E-11 • 
a PCDD/DF emission limit is 0.11 ng/dscm 

• 
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COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAL TREATMENT PROCESS 

------------------------------------------------------------------------------------

• Table 5-14 Summary of Particulate Matter Results-Thermal Treatment Units 

Run Identificat ion Run 1 Run 2 Run3 Average 

Run Date 27Jun12 27Jun12 2&Jun12 

Start/Stop Time 1527-1741 1952-2202 0850-1100 

Exhaust Gas Conditions 

Temperature (deg. F) 170 179 180 176 

Moisture (volume%) 3.45 2.32 4.62 3.46 

Oxygen (dry volume%) 20.2 20.1 20.1 20.1 

Carbon Dioxide (dry volume%) 1.3 0.9 1.0 1.1 

Volumetric Flow Rate 

acfm 1,940 1,962 1,997 1,966 

dscfm 1,520 1,535 1,526 1,527 

Filterable Particulate Matter Emissions 

gr/dscf 0.0005 0.0005 0.0005 0.0005 

lb/hr 0.0063 0.0063 0.0062 0.0063 

a Filterable PM Emission Limit= 0.0015 gr/dscf 

• 

• 
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COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAL TREATMENT PROCESS 

Table 5-15 Summary of NOx, CO and THC Results- Thermal Treatment Units • Run Identification Runl Run2 Run3 Average 

Run Date 27Jun12 27Jun12 28Jun12 
Start/Stop Time 1527-1852 1952-2257 850-1150 

Exhaust Gas Conditions 
Moisture (volume%) 2.32 2.50 2.42 2.41 
Oxygen (dry volume%) 20.1 20.1 20.1 20.1 
Carbon Dioxide (dry volume%) 1.32 0.86 0.96 1.05 

Volumetric Flow Rate 
dscfm 1,487 1,485 1,590 1,521 

Carbon Monoxide 
ppm, dry 8.24 8.19 6.80 7.74 
lb/hr 0.053 0.053 0.047 0.051 

Nitro~en Oxides 
ppm, dry 101 108 105 105 
lb/hr 1.08 1.15 1.19 1.14 

Total H:idrocarbons (as Pronane) 
ppm, dry 36.2 28.7 28.6 31.2 
lb/hr 0.37 0.29 0.31 0.33 

• 

• 
38 I FINAL: September 21, 2012 Gi O'BRIEN 6 GERE 
I :\Gen -Dynamics.3374\49349 .Building-1 \Docs\Reports\ Building 1 Compliance Report_Final.docx 



Table 5-16 Summary of SVOC Results- Thermal Treatment Units 

Run Identification Run 1 Run 2 Run3 Average 

Run Date 27Jun12 27Jun12 28Jun12 

Start/Stop Time 1527-1852 1952-2257 0850-1156 

Exhaust Gas Conditions 

Temperature (deg. F) 155 171 190 172 
Moisture (volume%) 2.32 2.50 2.42 2.41 
Oxygen (dry volume%) 20.13 20.13 20.11 20.12 
Carbon Dioxide (dry volume%) 1.32 0.86 0.96 1.05 

Volumetric Flow Rate 

acfm 1,831 1,880 2,066 1,926 
dscfm 1,487 1,485 1,590 1,521 

SVOCs Emissions ugLdscm lbLhr ugLdscm lb/hr ugLdscm lbLhr ugldscm lblhr 
Phenol 9.13 5.08E-05 9.29 5.17E-05 8.50 5.06E-05 8.97 5.10E-05 
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COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAL TREATMENT PROCESS 

------------------------------------------------------~---------------------------------

Table 5-17 Summary of VOC Results- Thermal Treatment Units • ' 

Run No. Run 1 Run No. Run 2 Run No. Run 3 
Date 6/27/2012 Date 6/27/2012 Date 6/28/2012 

Start Time 1537 Start Time 1952 Start Time 850 
Stop Time 1807 Stop Time 2225 Stop Time 1122 

Units Units Units 
VOST Sample Volume dsl 60 .29 dsl 59 .28 dsl 59 .13 

Exhaust Flow Rate dscfm 1,487 dscfm 1,485 dscfm 1,590 

Volatile Organics ~g/dscm lb/hr ~g/dscm lb/hr ~g/dscm lb/hr 

Acetone 27.03 1.51E-04 31.05 1.73E-04 26.43 1.57E-04 

Benzene 11.05 6 .16E-05 6.49 3 .61E-05 4 .31 2.57E-05 
2-Butanone 3.29 1.83E-05 6.84 3 .80E-05 5.50 3.28E-05 
n-Butyl benzene 0 .17 9 .64E-07 NO NO NO NO 
Chi orometha ne 5.09 2.83E-05 1.02 5 .69E-06 0.99 5.92E-06 
1,2 -Di chi oro benzene 1.10 6.12E-06 1.78 9 .90E-06 0.98 5.83E-06 
Di chi orodifl uoromethane 2.87 1.60E-05 2.27 1.26E-05 2.54 1.51E-05 
Ethyl benzene 0 .83 4.64E-06 0.68 3 .80E-06 NO NO 
Naphthalene 0 .96 5 .33E-06 NO NO NO NO 
n-Propyl benzene 0 .17 9 .64E-07 NO D NO NO 
Styrene 0 .35 1.93E-06 1.12 6.25E-06 0.61 3 .64E-06 

Toluene 8.32 4.63E-05 3 .91 2.18E-05 2.46 1.46E-05 
ITri chi oroethene 0 .69 3.86E-06 NO NO NO NO 
1,2,4-Tri methyl benzene 1.34 7 .47E-06 0 .79 4.38E-06 NO NO 
1,3,5-Tri methyl benzene 0 .28 1.54E-06 NO NO NO NO 
m-Xyl ene & p-Xyl ene 5 .25 2.93E-05 3.17 1.76E-05 2.34 1.39E-05 
o-Xylene 1.85 1.03E-05 1.33 7.40E-06 1.00 5.93E-06 • 

• 
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Table 5-18 Summary of Explosive Compound Results- Thermal Treatment Units 

Run Identification Run 1 Run2 Run3 Average 
'-

Run Date 27Jun12 27Jun12 28Jun12 

Start/Stop Time 1527-1828 1952-2252 0850-1100 

Exhaust Gas Conditions 

Temperature {deg. F) 177 186 179 181 
Moisture (volume%) 2.61 2.36 2.62 2.53 

Oxygen (dry volume%) 20.1 20.1 20.1 20.1 
Carbon Dioxide (dry volume%) 1.32 0.86 0.96 1.05 

Volumetric Flow Rate 

acfm 1,989 2,031 2,080 2,033 
dscfm 1,557 1,571 1,625 1,584 

Explosive Com12ound Emissions ugLdscm lbLhr ugLdscm lbLhr ugLdscm lbLhr ugldscm lblhr 

2, 6-Dinitrotoluene 1.27 7.42E-06 1.23 7.24E-06 0.42 2.58E-06 0.98 5.75E-06 

HMX 0.39 2.30E-06 0.41 2.39E-06 0.34 2.05E-06 0.38 2.25E-06 

RDX 25.0 1.46E-04 118 6.92E-04 122 7.43E-04 88.3 5.27E-04 

2,4.6-Trinitrotoluene 0.58 3.39E-06 0.65 3.39E-06 0.63 3.83E-06 0.62 3.54E-06 
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COMPREHENSIVE PERFORMANCE TESTING j CONTAINED THERMAL TREATMENT PROCESS . 
6. QUALITY ASSURANCE/QUALITY CONTROL 

This test program incorporated a variety of QA/QC measures to ensure the validity of the final results . These 
measures were based upon routine field and laboratory practices as well as specific requirements delineated in 
the approved CPT Plan and the applicable sampling and analytical methods. 

This section presents the results of all QA/QC measures evaluated during all sampling programs and during all 
phases of sample analysis. Data generated for the program are judged to be completely valid since overall 
accuracy and precision goals consistent with general program objectives were achieved. Analytical QA/QC data 
are presented to support all sample results used for determining compliance with performance criteria and/or 
emission standards. 

6.1 SAMPLE COLLECTION QA/QC 

One set of reagent blanks for each isokinetic sampling train was submitted for analysis. For the VOST 
methodology, one field blank for each day of testing and one trip blank per sample shipment were also 
submitted along with program samples. In addition, one field sampling train blank was submitted for the 
explosive compounds sampling train. 

Sampling QA/QC measures for this program included the calibration of all applicable sampling equipment used 
as described below. Field equipment were calibrated according to EPA procedures specified in EPA/600/R-
94/038e (September 1994) and 40 CFR 60, Methods 1-5, as well as manufacturer's specifications. 

» Dry Gas Meters and Orifice Meters: 

Dry gas meters for all sampling trains were calibrated using critical orifices. The procedure entails five runs 
using four separate critical orifices running at an actual vacuum 1-2 in. greater than the theoretical critical 

• 

vacuum. The minimum sample volume required per orifice is 5 ft3. Meter boxes are calibrated annually and then • 
verified by use of the alternative Method 5 post-test calibration procedure. Copies of the annual and post-test 
calibration forms are presented in Appendix C. 

» Sampling Nozzles: 

Each glass nozzle was calibrated with a micrometer prior to testing and identified with a unique 10 number. 
These data are then checked onsite prior to use. Any stainless steel nozzles used during the program are 
calibrated onsite prior to testing. The internal diameter of each nozzle used is measured to 0.001 inches along 
three points of the circumference with a dial vernier caliper and the three measurements are then averaged. 
Nozzle calibration data are provided in Appendix C 

» Balance: 

The analytical balance used in the field to determine initial and final silica gel weights is calibrated against Class 
M weights provided by the Mettler Corporation. 

» Thermocouples: 

The Type K thermocouples in each meter control box, heated sample box, impinger umbilical connector, XAD 
resin trap and sample probe were calibrated against ASTM mercury-in-glass thermometers at two or more 
points: an ice bath, ambient temperature and/or boiling water bath. Calibration data are provided in Appendix 
c. 

» Pitot Tubes: 

Each S-type stainless steel pitot tube used is designed to meet geometric configurations as defined in EPA 
Method 2. Sample probe calibration data forms are provided in Appendix C 
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COMPREHENSIVE PERFORMANCE TESTING I CONTAINED THERMAL TREATMENT PROCESS 
. 
6.1.1 Sample Custody 

Chain of custody procedures followed during the test program were as outlined in the CTTP CPT plan. Chain of 
custody forms were computer generated by O'Brien & Gere along with the majority of sample labels. CTTP 
exhaust stack samples were delivered to a Test America courier for transport to the Test America facility in 
Knoxville, Tennessee or shipped to the Test America facility in Sacramento, California. 

6.2 STACK GAS ANALYSES 

6.2.1 Volatile Organics 

Evaluation of the validity of the data resultant from the analysis of the YOST samples for the CPT was based on 
the following indicators: 

Recoveries of 4 surrogate compounds added to the YOST samples prior to analysis; 

Recoveries of the matrix spike 

Results of analyses of field, trip and lab blank samples. 

No target compounds were detected in any of the method blanks above the reporting limit. Based on the overall 
results summarized in Table 6-1, completeness was therefore determined to be 100% for all YOST analyses. 

Table 6-1 QC Summary for Volatile Organics in Stack Gas Samples 
QC Parameter Target Criteria Program Results 

Field and Trip Blanks 
Method Blanks 

Below detection limit 
Below detection limit 

All compounds below reporting limit 
All compounds below reporting limit 

Matrix Spike Recoveries 
Different% recovery 
range for each 
compound spiked 

All recoveries within defined limits 

Accuracy-Surrogate Recoveries 
Different% recovery 
range for each 
compound spiked 

All surrogate recoveries within defined limits 

6.2.2 PCDDs/PCDFs 
Evaluation of the validity of the PCDD/PCDF data resultant from the analysis of the Method 23 sampling train 
samples was based on the following criteria: 

Recoveries of surrogate recovery standards added to the samples prior to sampling or sample extraction. 

Recoveries of spiked blank for evaluation of analyte recovery. 

Results of duplicate paired analysis of separate section of same sample. 

Results of analyses of field and method blank samples. 

On the basis of the QC results summarized in Table 6-2, no sample analyses were rejected, and all data were 
determined to be valid . 

43 I FINAL: September 21, 2012 Ei O'BRIEN 6 GERE 
I:\Gen-Dynamics.3374\49349.Building-1 \Docs\Reports\Building 1 Compliance Report_Final.docx 



COMPREHENSIVE PERFORMANCE TESTING j CONTAINED THERMAL TREATMENT PROCESS 

-------------------------------------------------------------------------------------
Table 6-2 QC Summary for PCDDs/PCDFs in Stack Gas Samples -June 2012 Test Program 
QC Parameter Target Criteria Program Results 

Field Blank Below detection limit All compounds below reporting limit 
Method Blank Below detection limit 3 congeners detected above EDL 
Accuracy for surrogate recovery standards 70- 130% recovery All labeled standards within limits 
Results of duplicate analyses <SO% RPD All samples within limits 
lab Control Samples and Spiked Blanks 70- 130% recovery All labeled standards within limits 

6.2.3 Semi-volatile Organics 

Evaluation of the validity of the data resultant from the analysis of the SVOC samples for the CPT was based on 
the following indicators: 

Recoveries of 6 surrogate compounds added to the SVOC samples prior to analysis; 

Recoveries of the spiked blanks 

Results of duplicate paired analysis of separate section of same sample. 

Results of analyses of field and method blank samples. 

On the basis of the QC results summarized in Table 6-3, no sample analyses were rejected, and all data were 
determined to be valid. 

Table 6-3 QC Summary for Semi-volatile Organics in Stack Gas Samples 

QC Parameter Target Criteria Program Results 

Field blank 

Method Blank 

Lab Control Samples and Spiked 
Blanks 

Results of duplicate analyses 

Accuracy- Surrogates Recoveries 

6.2.4 Particulate Matter 

Below detection limit 
Below detection limit 
Different% recovery range for 
each of the compounds spiked 
Different% RPD limit for each of 
the compounds spiked 
Different % recovery range for 
each compound spiked 

No compounds detected except 
All analytes NO or below reporting limit 

All within specified limits 

All RPD values within specified limits 

All within specified limits 

Evaluation of results of gravimetric analysis of the Method 5 samples was based on routine laboratory practices 
and processing of method blank and field blank samples. For the Method 5 samples, no contamination was noted 
in either the lab acetone blank or the field blank and thus no blank correction was performed. Additional QC 
measures followed by the gravimetric lab, such as maintenance of proper ambient conditions and use of 
standard weights, ensured valid data. 

6.2.5 Explosive Compounds 

Evaluation of the validity of the explosive compound analysis of the sample train samples was based on three 
sets of objectives. These were: 

Results of analysis of matrix spikes and spiked blanks. 

Results from the duplicate analysis of all samples. 

Results of analysis of field and method blank samples. 
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. 
Target criteria and results are shown in Table 6-4. All results met trial burn data quality objectives and 
completeness was therefore determined to be 100% for these parameters. 

Table 6-4 QC Summary for Energetic Materials in Stack Gas Samples 

QC Parameter Target Criteria Program Results 

Field Blank Below detection limit All parameters ND 
Method Blank Below detection limit All parameters ND 
lab Control samples and Spike Recoveries 50%-150% recovery All samples within limits 
Surrogate Recoveries 50%-150% recovery All samples within limits 
Duplicate Analyses (All samples) 0-50% RPD All samples within limits. 

6.2.6 Metals 

Evaluation of the validity of the metals data resultant from the analysis of the Method 29 sampling trains was 
based on the following data quality objectives: 

Results of analysis of matrix spikes and spiked blank recoveries for all target metals. 

Results of analysis of samples analyzed in duplicate. 

Results of analyses of field and method blank samples. 

Minor contamination was noted in field blank as chromium and lead were detected and thus blank correction 
was performed to the extent allowed by the method. Data summarized in Table 6-5 show that no other 
problems were encountered during sample analysis and all metals train data were therefore judged to be 
completely acceptable. 

• Table 6-5 QC Summary for Metals in Stack Gas Samples 
QC Parameter Target Criteria Program Results 

• 

Field Blank 

Method Blank 

Matrix spike Recoveries 

lab Control Samples and 

Spiked Blanks 

Duplicate Analyses 
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Below detection limit 

Below Detection limit 
Different% recovery 
range for each of the 
metals spiked 
Different% recovery 
range for each of the 
metals spiked 
0-15% RPD 

Chromium and lead all reported above the reporting limit. 
Final results have been blank-corrected to the maximum 
extent allowed in accordance with method specific 
procedures. 
No metals detected above the reporting limit 

All recoveries within limits 

All metals within limits 

All results within limits 
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• 
APCS -51 

Run 1 
Operating Data 

Fed going to 
SK-1 

6/26/2012 
Average 

Min 
Max 
Time 
12:00 
12:01 
12:02 
12:03 
12:04 
12:05 
12:06 
12:07 
12:08 
12:09 
12:10 
12:11 
12:12 
12:13 

12:14 
12:15 
12:16 
12:17 
12:18 
12:19 
12:20 
12:21 
12:22 
12:23 
12:24 
12:25 
12:26 
12:27 
12:28 
12:29 
12:30 
12:31 
12:32' 
12:33 
12:34 
12:35 

. 12:36 

12:37 
12:38 
12:39 

•• 
Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

"F · "F "F "F Pressure Pa Pressure Pa Pressure Pa Pressure Pa Temp "F 
698 709 696 526 -21 .. -17 -22 -21 129 
680 
712 

710 
712 

. 714 

714 
714 
714 
714 
714 
714 
714 
712 
710 
710 
708 
708 
707 
707 
705 
703 
703 
701 
701 
699 
698 
698 
696 
696 
694 

692 
692 
690 
689 
689 
687 
687 
685 
683 
683 
681 
681 

680 
737 

698 
698 
696 
694 
694 
692 
692 
690 
689 
689 
687 
687 
685 
683 
683 
681 
681 
680 
680 
681 
687 
694 
701 
710 
719 

725 
728 
732 
734. 
735 
737 
737 
737 
735 
735 
735 
734 
734 
732 
732 

680 
710 

680 
681 
683 
685 
689 
694 
699 
703 
707 
708 
708 
710 
710 
710 

710 
710 
708 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
699 
699 
699 
698 

. 698 
696 
696 
694 
694 
692 
692 
692 
690 

503 
550 

577 
575 
575 
575 
575 
575 
575 
573 
573 
573 
573 
573 
573 
572 
572 
572 
572 
572 
572 
572 
570 
570 
570 
570 
570 
570 
568 
568 
568 
568 
568 
568 

. 568 

566 
566 
566 
566 
566 
566 
566 

-25 
-16 

~21.8 

-19.6 
-22.1 
-20.2 
-20.9 
-20.2 
-21.8 
-22.1 
-20.8 
-19.9 
-19.9 
-22.8 
-21.1 
-21.9 
-21.8 
-21.4 
-20.3 
-20.2 
-20.5 
-21.1 
-20.7 
-21.2 
-20.0 
-23.0 
-21.0 
-21.6 
-21.2 
-22.6 
-21.6 
-20.1 
-19.0 
-21.7 
-21.2 
-19.6 
-20.1 
-21.5 

-20.5 
-21.2 
-21.0 
-21.2 

-20 
-14 

-16.6 
-16.8 
-17.5 
-16.1 

. -16.3 
-17.6 
-17.3 
-18.9 
-15.8 
-14.3 
-17.1 
-18.1 
-16.4 
-17.9 
-17.4 
-17.2 
-17.8 
-15.3 
-17.4 
-19.1 
-16.7 
-17.5 
-16.5 
-17.5 
-16.0 
-16.3 
-19.3 
-15.4 
-17.6 
-16.5 

. -15.2 
-18.1 
-16.9 
-16.7 
-17.1 
-17.9 
-15.3 
-17.3 
-17.5 
-16.8 

-27 
-16 

-24.3 
-16.7 
-20.3 
-22.0 
-22.8 
-22.4 
-21.2 

-23.7 
-18.9 
-23.7 
-21.7 
-22.0 
-23.0 
-23.6 
-20.7 
-24.7 
-19.3 
-18.2 
-22.0 
-22.1 
-22.3 
-20.2 
-20.5 
-21.2 
-23.4 
-24.0 
-24.7 
-22.5 
-23.2 
-19.7 
-21.4 
-24.3 
-26.6 
-21.4 
-22.6 
-22.0 
-20.4 
-22.1 
-21.2 
-21.7 

-28 
-14 

-23.7 
-20.0 
-23.3 
-16.4 
-22.8 
-18.1 
-25.1 
-21.1 
-21.7 
-21.7 
-20.5 
-18.6 
-23.1 
-23.1 
-21.7 
-24.2 
-23.7 
-21.3 
-20.4 
-21.5 
-22.2 
-18.9 
-20.7 
-22.2 
-20.5 
-22.8 
-22.9 
-22.3 
-24.7 
-24.6 
-22.4 
-21.7 
-25.1 
-22.7 
-19.0 
-20.3 
-23.8 
-23.8 
-22.5 
-22.0 

128 
130 

126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
128 

Cartridge 
Filter DP 

mBar. 
3 

2 

4 

4.1 
4.0 
4.1 
4.0 
4.0 
4.1 
4.1 
4.2 
4.0 

4.0 
4.0 
4.1 
4.0 

4.1 
4.1 
4.1 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4.0 

4.1 
4.1 
4.1 
4.2 
4.1 
4.1 
4.0 
4.0 
4.2 
4.1 
4.0 

4.1 
4.1 
4.0 

4.1 
4.1 
4.1 

HEPA 
Filter DP Stack Flow 

mBar Nm3/h 
1 603 
1 590 
1 615 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

613 

602 
601 
602 
593 
612 
599 
607 
608 
605 
592 
599 
602 
598 
602 
609 

0.7 611 
0.7 ·" 597 
0.7 604 
0.7 

' 0.7 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0,7 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

605 
604 
605 
602 
607 
603 
609 
605 
605 
604 
600 
604 
606 
612 
596 
611 
602 
605 
594 
612 
606 

• 
Stack 

Flowacfm 
395 
387 
403 

400 
392 
392 
393 
387 
400 
.391 

396 
397 
395 
387 
391 
393 
390 
393 
398 
399 
390 
394 
395 
394 
395 
393 
396 
394 
398 
395 
396 
395 
392 
395 
396 
400 
390 
400 
394 
396 
388 
400 
397 



APCS-S1 
Run 1 

Operating Data 

Feed Start 

• 

6/26/2012 
12:40 
12:41 
12:42 
12:43 
12:44 
12:45 
12:46 
12:47 
12:48 
12:49 
12:50 

12:51 
12:52 
12:53 
12:54 
12:55 
12:56 
12:57 

12:58 
12:59 
13:00 
13:01 
13:02 
13:03 
13:04 
13:05 
13:06 
13:07 
13:08 
13:09 
13:10 
13:11 
13:12 
13:13 
13:14 
13:15 
13:16 
13:17 
13:18 
13:19 
13:20 
13:21 
13:22 
13:23 

Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

"F 

681 
685 
690 
699 
703 
707 
710 
712 
712 
714 
712 
714 
712 
712 
712 
710 
708 
707 
707 
705 
703 
703 
701 
699 
698 
696 
694 
692 
692 
690 
689 
687 
685 
683 
681 
680 
681 
685 
692 
699 
705 
708 
710 
712 

"F 

730 
730 
728 
726 
726 
725 
723 
721 
721 
719 
717 

717 
716 
714 
714 
712 
710 
710 
708 
707 
707 
705 
703 
703 
701 
699 

. 699 
698 
698 
696 
694 
694 
692 
690 
690 
689 
689 
687 
685 
685 
683 
683 
681 
681 

. "F 

690 
689 
689 
689 
687 
687 
685 
685 
685 
683 
683 
681 
681 

681 
680 
681 
683 
687 
690 
696 
701 
705 
707 
708 
710 
710 
710 
710 
710 
710 
710 
708 
708 
707 
707 
705 
705 
703 

70~ 

701 
701 
699 
699 
699 

"F 

564 
564 
564 
564 
564 
564 
564 
563 
563 
563 
563 
563 
563 
563 
561 
561 
561 
561 
561 
561 
559 
559 
559 
559 
559 
559 
559 

·557 

557 
557 
557 
557 
557 
557 
555 
555 
555 
555 
555· 

555 
555 
554 
554 
554 

Pressure Pa 
-19.2 
-18.3 
-16.4 
-19.6 
-18.8 
-20.4 
-20.5 
-18.1 
-19.2 
-20.6 
-17.1 
-17.1 
-19.3 
-20.1 
C18.1 
-21.1 
-21.3 
-18.1 
-18.0 
-21.1 
-18.8 
-21.0 
-19.7 
-17.6 
-19.2 
-18.4 
-21.9 
-19.4 
-19.8 
-18.9 
-19.4 
-19.1 
-21.5 
-18.4 
-19.7 
-21.8 
~19.7 

-20.2 
-17.7 
-21.1 
-19.0 
-18.4 
-20.2 
-18.1 

Pressure Pa 
-16.7 
-16.3 
-16.1 
-17.1 
-17.0 
-15.9 
-15.5 
-14.4 
-17.9 
-15.8 
-14.4 
-16.5 
-17.8 
-17.9 
-15.7 
-18.1 
-18.0 
-16.2 
-16.5 
-18.8 
-17.8 
-19.7 
-16.9 
-16.5 
-18.2 
-17.7 
-18.4 

-18.8 
-17.1 
-18.3 
-17.6 
-16.6 
-18.4 
-15.2 
-17.4 
-19.4 
-16.1 
-18.5 
-16.1 

-18.0 
-17.5 
-15.1 
-16.6 
-16.1 

• 

Pressure Pa Pressure Pa 
-23.1 -22.4 
-21.3 -21.8 
-20.8 

. -21.9 
-24.1 
-25.1 
-21.9 
-19.9 
-24.6 
-23.8 
-19.2 

-19.6 
-22.4 
-22.5 
-19.1 
-23.5 
-22.1 
-20.6 
-19.7 
-20.2 
-20.3 
-21.8 
-18.5 
-17.6 
-23.8 
-22.0 
-25.5 
-20.4 
-21.7 
-23.7 
-19.5 
-17.7 
-23.8 
-20.4 \ 
-21.0 
-24.6 
-20.8 
-23.9 
-20.4 
-23.3 
-26.5 
•20.5 
-24.6 
-20.5 

-21.4 
-20.0 

-24.8 
-22.5 
-25.6 
-18.6 
-24.4 
-20.6 
-20.1 

-22.7 
-20.4 
-23.2 
-18.5 
-16.1 
-23.2 
-20.2 

-22.3 
-22.9 
-17.6 
-21.7 
-18.4 
-22.5 
-26.7 
-20.7 
-25.6 
-21.3 
-21.0 
-22.4 
-21.8 
-23.5 
-25.0 
-21.6 
-21.0 
-21.5 
-21.9 
-22.2 
-19.9 
-23.2 
-21.1 
-23.7 
-23.6 
-22.9' 

Temp "F 

127 
127 
127 
128 
128 
128 
128 
128 
128 
128 
128 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 

. 128 

128 

Cartridge 
Filter DP 

mBar 

4.1 
4.1 
4.0 
4.2 
4.2 
4.1 
4.1 
4.1 
4.3 
4.2 
2.0 
2.2 
2.3 
2.5 
2.4 
2.6 
2.7 
2.6 
2.7 
2.8 
2.8 
3.0 
2.9 

2.9 
3.0 
3.0 
3.2 
3.1 
3.1 
3.2 
3.2 
3.2 
3.4 
3.2 

3.3 
3.4 
3.3 
3.5 
3.4 
3.6 
3.5 
3.5 
3.6 
3.5 

HEPA 
Filter DP Stack Flow 

mBar Nm3/h 

0.7 613 
0.7 595 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0;7 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

603 
595 
607 
598 
596 
601 
606 
594 
577 

608 
610 . 

608 
601 
610 
605 
599 
606 
602 
595 
604 
589 
604 
601 
603 
607 
606 
593 
600 
604 
594 
613 
598 
607 
603 
604 

608 
594 
604 
601• 

608 
601 
596 

Stack 
Flowacfm 

401 
389. 
395 
390 
397 
391 
390 
394 
397 
389 
378 
398 
400 
398 
394 
400 
396 
393 
397 
395 
390 
396 
386 
396 
394 
395 
398 
397 
389 
394 
396 
390 
402 
392 

398 
395 
396 
399 
389 
396 
394 
399 
394 
391 

• 



• 
APCS-S1 

Run 1 
Operating Data 

Sampling Start 

6/26/2012 
13:24 

13:25 
' 13:26 

13:27 

13:28 
13:29 

13:30 

13:31 
13:32 

13:33 
13:34 

13:35 
13:36 

13:37 
13:38 
13:39 

13:40 
13:41 

13:42 

13:43 
13:44 

13:45 
13:46 

13:47 
13:48 

13:49 
13:50 

13:51 
13:52 

13:53 
13:54 
13:55 

13:56 
13:57 

13:58 

13:59 
14:00 

14:01 
14:02 

14:03 
14:04 

14:05 
14:06 

14:07 

• _, 

Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 ·Static Kiln #4 Filter Outlet 

"F "F "F "F Pressure Pa Pressure Pa Pressure Pa Pressure Pa Temp "F 
712 680 698 554 -19.6 -17.1 -23.1 -24.4 129 
714 680 698 554 -18.5 -16.9 -23.1 -23.2 129 

712 683 696 554 -18.2 -14.8 ~22.7 -20.8 129 

714 687 696 554 -19.9 -17.2 -21.7 -23.7 129 

712 694 694 552 -18.1 -18.0 -22.0 -18.4 129 
710 701 694 552 -18.4 -16.5 -21.8 -20.3 129 
710 

708 

707 
705 
705 

703 
701 

699 

699 
696 

694 

692 

692 
690 

689 
687 

685 

683 
681 

680 
681 

683 
690 
698 

703 
707 

710 
710 

712 
712 
712 

710 
710 

710 
708 

707 
705 
705 

710 

719 
725 

728 
732 

734 

7.35 
735 
735 
735 

735 
735 

734 

734 
732 

732 
730 

730 

728 

728 
726 

725 

725 
723 

721 
719 
719 

717 

716 
716 
714 

712 
712 

710 

708 

708 
707 
705 

692 

692 
692 

690 
690 

689 
689 

689 
687 
687 

685 

685 

683 
683 

683 
681 

681 

680 
680 

681 
685 

687 
692 
696 

701 
705 

707 
708 

710 

710 
710 

710 
710 

708 

708 

708 
707 

707 

552 

552 

552 
552 

552 
550 

550 
550 

550 
550 

550 
550 

550 

548 
548 

548 
548 

548 

548 
548 
546 

546 

546 
546 

546 
546 

546 
546 

545 

545 
545 

545 
545 

545 

545 

543 
543 
543 

-19.5 
-17.0 

-18.7 
-18.6 

-18.6 

-20.6 
-18.9 

-17.6 
-21.1 
-19.7 

-18.8 
-18.4 

-20.0 

-21.2 
. -18.9 
-18.8. 

-19.5 

-18.0' 
-18.0 

-18.0 
-19.7 

-20.4 
-19.3 
-19.6 

-19.4 
-19.8 

-19.2 
-18.9 

-20.7 

-18.7 
-20.4 

-20.6 
-19.0 

-22.1 

-17.8 

-18.4 
-18.0 
-18.4 

-17.0 

-16.5 

-16.4 
-17.0 

-15.8 
-17.2 

-18.2 

-17.0 
-18.0 
-17.1 

-15.6 
-16.1 

-25.0 

-22.0 
-22.9 

-19.1 
-21.0 

-23.1 

-20.8 
-22.6 

.-24.7 
-22.3 

-22.5 

-21.0 

-18.9 -23.0 
-18.8 -23.2 

-19.2 -22.9 

-16.0 -24.9 
-16.0 -21.7 

-16.4 -22.5 

-15.6 -20.3 
-16.8 -18.9 
-16.0 -18.3 

-17.3 -23.2 

-17.1 -22.8 
-17.1 -19.7 

-19.0 -19.5 
-19.9 -20.3 
-17.3 -22.7 

-16.6 -20.7 
-15.4 __ • -20.9 

-15.5 -23.7 

-16.1 -20.0 

-17.8 -23.8 
-16.4 .. -22.4 

-19.0 -22.7 

-17.9 -18.7 
-15.3 -21.7 

-16.4 -27.2 
-15.5 -20.5 

-25.9 

-20.0 

-24.3 
-21.0 
-17.2 

-20.5 

-22.5 

-19.4 
-22.6 
-22.5 

-21.6 
-21.7 

-17.4 

-18.7 

-21.7 

-19.9 
-23.2 

• -21.2 
-19.9 . 

-22.9 
-20.0 

-21.8 
-19.7 

-25.3 

-24.3 
-25.2 

-21.6 
-18.3 

-21.3 

-19.8 
-20.7 

-22.9 
-20.6 

-22.5 

-20.0 
-18.1 

-23.8 

-18.9 

129 

129 

129 
129 

129 

129 
129 

129 
129 
129 

129 

129 

129 

129 

129 
129 

129 

129 

129 
129 
129 

129 

129 
128 

128 
128 

128 
128 

128 

128 
128 

128 

128 

128 
128 

128 
128 

128 

Cartridge 
Filter DP 

mBar 
3.6 
3.6 

3.5 

3.7 

3.6 
3.6 
3.8 

3.7 

3.7 
3.8 

3.7 

3.9 
3.8 

3.8 
4.0 
4.0 

3.9 

3.9 

4.0 
4.1 

3.9 

4.0 

4.0 

4.0 
4.0 
4.1 

4.1 

4.1 
4.2 

4.2 
4.2 
4.3 

2.0 

2.0 

2.1 
2.2 

2.2 

2.4 

2.4 
2.5 

2.5 

2.5 
2.7 

2.6 

HEPA 
Filter DP Stack Flow 

mBar Nm3/h 
0.7 615 
0.7 599 

0.7 602 

0.7 610 

0.7 597 
0.7 603 
0.7 602 

0.7 597 

0.7 604 
0.7 

0.7 

0.7 
0.7 

0.7 
0.7 
0.7 

0.7 

0.7 

0.7 

0.7 
0.7 

0.7 

0.7 

0.7 
0.7 

0.7 
0.7 

0.7 

0.7 
0.7 

0.7 
0.7 

0.7 
0.7 

0.7 

0.7 
0.7 

0.7 

0.7 

0.7 
0.7 

0.7 

0.7 
0.7 

612 

597 

601 
594 

593 
602 
599 

597 
597'-

598 

610 

601 
608 

596 

599 
597 

608 
598 

601 

604 
603 

596 
612 

596 

609 
594 

607 
595 

600 

604 

598 

603 
- 596 

613 

595 

• 
Stack 

Flowacfm 
403 
393 

395 
400 

391 
395 

394 

391 
396 
401 

392 

394 
390 

389 
395 
393 

391 

392 

392 

400 

394 
398 

391 

392 

392 
399 

392 

394 
396 
395 

390 
401 

391 

399 

389 
397 

390 

393 
395 

391 
394 

390 
402 

389 



' 

'-

APCS-S1 
Run 1 

Operating Data 

• 

6/26/2012 
14:08 
14:09 
14:10 
14:11 
14:12 
14:13 
14:14 
14:15 
14:16 
14:17 
14:18 

14:19 
14:20 
14:21 
14:22 
14:23 
14:24 
14:25 
14:26 
14:27 
14:28 
14:29 
14:30 
14:31 
14:32 
14:33 
14:34 
14:35 
14:36 
14:37 
14:38 
14:39 
14:40 
14:41 
14:42 
14:43 
14:44 
14:45 
14:46 
14:47 
14:48 
14:49 
14:50 
14:51 

Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

•F 

703 
701 
699 
698 
696 
694 
692 
690 
689 
687 
685 
683 
683 
681 
681 
683 
689 
696 

. 703 

705 
708 
710 
712 
712 
712' 
712 
710 
710 
708 
707 
705 
705 
703 
701 
699 
698 
696 
696 
694 
692 
690 
689 
687 
685 

•F 

705 
703 
701 
701 
699 
699 
698 
696 
696 
694 
692 

692 
690 
690 
689 
687 
687 
685 
685 
683 
681 
681 
680 

680 
681 
683 
689 
696 
705 
714 
721 
726 
730 
732 
734 
735 
737 
737 
735 
735 
735 
734 
734 
732 

•F 

705 
705 
705 
703 
703 
701 
701 

699 
699 
698 
698 
696 
696 
696 
694 
694 
692 
692 
690 
690 
689 
689 
689 
687 
687 
685 
685 

685 
683 
683 
681 
681 
681 
680 
681 
683 
687 
690 
694 
699 
703 
707 
708 
708 

•F 

543 
543 
543 
543 
543 
541 
541 
541 
541 
541 
541 
541 
541 
539 
539 
539 
539 
539 

!i39 
539 
537 
537 
537 
537 
537 
537 
537 
536 
536 
536 
536 
536 
536 
536 
536 
534 
534 
534 
534 
534 
534 
534 
534 
532 

Pressure Pa Pressure Pa Pressure Pa Pressure Pa 
-19.6 -17.1 -18.8 -19.6 
-21.7 -16.2 -22.6 -21.3 
-19.5 -14.7 -20.0 -21.7 
-21.4 
-15.7 
-18.7 
-19.0 

-20.8 
-19.6 
-19.7 
-20.5 
-19.9 
-22.9 
-21.3 
-19.6 
-21.7 
-20.6 
-20.7 
-20.9 
-20.4 
-20.2 
-20.3 
-21.1 
-19.7 
-21.5 
-22.7 
-19.5 
-19.0 
-19.5 
-25.1 
-18.9 
-19.1 
-19.8 
-19.9 
-20.1 
-20.2 

-2:1..1 
-19.2 
-18.4 
-22.6 
-21.9 
-22.3 
-22.2 
-22.4 

"17.8 
-17.3 
-16.1 
-16.7 
-18.3 
-16.0 
-16.0 
-18.6 
-16.5 
-15.5 
-16.7 
-16.4 
-17.3 
-16.9 
-15.7 
-16.5 
-17.1 
-16.4 
-16.3 
-17.0 
-14.3 
-17.6 
-17.8 
-14.9 
-16.0 
-17.4 
-17.5 
-14.7 
-17.5 
-17.0 
-16.9 
-15.5 
-15.8 
-15.4 
-16.0 
-15.6 
-18.7 
-19.1 
-17.5 
-19.5 
-16.8 

• 

-23.1 
-23.5 
-21.0 
-18.6 
-24.7 
-22.4 
-20.9 
-23.4 

-21.7 
-26.5 
-23.7 
-20.8 
-24.6 
-18.3 
-19.7 
-21.6 
-22.9 
-22.3 
-24.0 
-25.4 

-21.3 
-18.2 
-23.0 
-22.0 
-17.8 
-19.5 
-23.4 
-21.1 
-24.9 
-21.6 
-23.2 
-21.2 
-22.2 

'-23.4 
-22.1 
-20.0 
-21.6 
-21.0 
-24.8 
-23.7 
-21.4 

-24.4 
-27.5 
-20.5 
-19.8 
-23.7 
-20.5 
-23.3 
-24.5 
-22.6 
-23.7 
-21.7 
-24.5 
-25.0 
-18.2 
-16.5 
-18.3 
-22.7 
-17.4 
-22.1 
-22.2 
-20.7 
-20.3 
-18.9 
-23.8 
-23.0 
-20.3 
-25.1 
-21.4 
-23.2 

-23.8 
-23.3 
-19.5 
-19.3 
-21.8 
-22.1 
-19.3 
-23.2 
-22.2 
-23.4 
-22.1 
-18.6 

Temp"F 

128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 

128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 

128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 

Cartridge 
Filter DP 

mBar 
2.7 
2.8 

2.7 
2.9 
2.9 
2.8 
2.9 
3.1 
3.0 
3.0 
3.1 

3.1 
3.3 
3.2 
3.2 
3.3 
3.2 
3.3 
3.3 
3.3 
3.3 
3.4 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.7 
3.5 
3.6 
3.6 
3.6 
3.7 
3.7 
3.8 

3.7 
3.7 
3.9 . 
3.9 
3.9 
3.9 
3.9 

HEPA 
Filter DP Stack Flow 

mBar Nm3/h 
0.7 604 
0.7 601 
0.7 600 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

613 
612 
597 
604 
611 
595 
594 
608 

607 
607 
612 
596 
605 
595 
608 
599 
594 
601 
601 
600 

600 
608 
602 
593 
606 
594 
611 
605 
611 
596 
604 

608 
591 
601 
599 
602 
606 
609 
600 
601 
598 

Stack 
Flowacfm 

395 
394 
393 
401 
401 
391 
395 
400 
390 
389 
398 

397 
397 
401 
390 
396 
390 
398 
392 
389 
393 
393 
393 

393 
398 
394 
388 
397. 
389 
400 
396 
400 
390 
396 
398 
387 
394 

392 
394 
39T 

399 
393 
394 
392 

• 

., 



• 
APCS -S1 

Run 1 

Operating Data 6/26/2012 
14:52 
14:53 
14:54 
14:55 
14:56 
14:57 
14:58 
14:59 
15:00 
15:01 
15:02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 
15:10 
15:11 
15:12 
15:13 
15:14 
15:15 
15:16 
15:17 
15:18 
15:19 
15:20 
15:21 
15:22 
15:23 

15:24 
15:25 
15:26 

.15:27 

15:28 
15:29 
15:30 
15:31 
15:32 
15:33 
15:34 
15:35 

• 
Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 

#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 
"F 

683 
681 
681 
683 
690 
696 
703 
707 
708 
710 
712 
712 
712 
712 
710 
710 
708 
708 
707 
705 
703 
701 
699 
698 
696 
694 
692 
690 
689 
687 
687 
685. 

683 
681 
680 
683 
687 
694 
701 
705 
708 
710 
712 
712 

"F 

732 
730 
730 
728 
728 
726 
725 
723 
723 
721 
719 
719 
717 
716 
716 
714 
712 
712 
710 
708 
708 
707 
705 
705 
703 
701 
701 
699 
698 
698 
696 
696 
694 
692 
692 
690 
689 
689 
687 
687 
685 
,685 
683 
681 

"F 

710 
710 
710 
710 
710 
708 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
701 
699 
699 
698 
698 
696 ~ 
696 
694 
694 
692 
692 
692 
690 
690 
689 
689 

'689 

687 
687 
685 
685 
685 
683 
683 
681 
681 
681 
680 

"F 

532 
532 
532 
532 
532 
532 
530 
530 
530 
530 
530 
530 
530 
528 
528 
528 
528 
528 
528 
528 
528 
527 
527 
527 
527 
527 
527 
527 
525 
525 
525 
525 
525 
525 
525 
523 
523 
523 
523 
523 
523 
523 
523 
521 

Pressure Pa Pressure Pa Pressure Pa Pressure Pa 
-20.4 -15.1 -21.9 -17.7 
-22.1 -16.8 -22.5 -15.9 
-21.0 -15.3 -19.4 -20.5 
-19.5 -14.5 -19.1 -21.7 
-21.6 -15.0 -17.7 -23.6 
-22.5 -17.0 -22.2 -23.3 
-20.7 -14.7 -19.8 -18.6 
-20.8 -15.9 -20.3 -18.4 
-22.9 -17.6 -22.6 -20.8 
-20.7 -17.0 -21.1 -21.1 
-22.3 -15.4 -24.7 -19.7 
-21.4 -17.3 -22.4 -21.2 
-21.7 -16.7 -20.3 -21.0 
-21.1 -15.5 -21.9 -19.6 
-23.4 -16.2 c_ -23.0 -21.9 
-24.0 -17.2 -21.3 -21.8 
-22.6 -15.5 -19.8 -18.9 

. -22.1 . -16.4 -22.1 -21.6 
-20.3 -14.9 -22.1 -17.8 
-21.8 -16.8 -22.5 -18.3 
-20.5 -13.7 -19.0 -17.8 
-20.5 -15.3 -20.2 -18.2 
-22.6 -15.9 -21.6 -20.8 
-22.7 -15.6 -20.1 -23.3 
-22.6 -18.2 -25.2 -20.3 
-19.7 -15.1 -20.7 -20.1 
-20.1 -16.3 -19.0 -23.0 
-20.0 -17.0 -16.7 -17.8 
-21.9 -15.7 -21.2 -23.1 
-19.5 -14.6 -23.0 -17.6 
-21.2 -16.4 -23.2 -24.2 
-21.3 -15.7 -20.5 -22.3 
-19.7 -18.4 -22.3 -18.5 
-20.4 -15.9 -25.7 -18.8 
-19.9 -16.2 -23.9 -21.8 
-21.7 -17.1 -21.1 -17.5 
-21.2 -15.7 -17.6 -23.4 
-22.2 -17.0 -25.8 -23.3 
-22.1 -18.1 -25.7 -20.2 
-21.5 -18.1 -22.9 -22.5 
-23.5 -16.4 -22.8 -22.2 
-22.2 -15.5 -18.5 -19.0 
-23.1 -16.1 -23.2 -23.5 
-21.7 -17.6 -20.8 -20.0 

Temp "F 

128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
129 
129 
128 
129 
128 
128 
128 
128 
128 
128 
128 
129 
128 
129 
129 
129 
129 
129 
129 
129 

Cartridge 
Filter DP 

mBar 

3.8 
4.0 
3.9 
3.8 
4.0 
4.0 
3.9 
3.9 
4.1 
4.0 
4.1 
4.1 
4.1 
4.1 
4.2 
4.3 
4.1 
4.2 
4.1 
4.3 
1.9 
2.0 
2.2 
2.3 
2.5 
2.4 
2.5 
2.5 
2.7 
2.7 

2.7 
2.7 

2.8 
2.8 
2.9 
3.0 
2.9 
3.0 
3.0 
3.0 
3.1 
3.0 
3.2. 

3.1 

HEPA 
Filter DP Stack Flow 

mBar Nm3/h 
0.7 598 
0.7 615 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7. 

0.7 
0.7 

607 
600 
608 
600 
598 
590 
606 
594 
611 
595 
610 
598 
597 
604 
599 
608 
604 
608 
598 
592 
594 
594 
609 
597 
594 
603 
607 
611 
597 
602 
610 
606 
612 
597 
593 
599 
603 
604 
597 
601 
602 
590 

•• 
Stack 

Flowacfm 

392 
403 
398 
393 
399 
393 
392 
387 
397 
389 
400 
389 
399 
392 
391 
395 
392 
398 
395 
398 
391 
388 
389 
389 
399 
391 
389 
395 
398 
400 
391 
394 
399 
397 
401 
391 
389 
393 
395 
396. 

392 
394 
395 
387 

._/ 



APCS-S1 
Run 1 

Operating Data 

• 

6/26/2012 
15:3G 
15:37 
15:38 
15:39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:4G 
15:47 
15:48 
15:49 
15:50 
15:51 
15:52 
15:53 
15:54 
15:55 
15:5G 
15:57 
15:58 
15:59 
1G:OO 
1G:01 
1G:02 
1G:03 
1G:04 
1G:05 
1G:OG 
1G:07 
1G:08 
1G:09 
1G:10 
1G:11 
1G:12 
1G:13 
1G:14 
1G:15 
1G:1G 
1G:17 
1G:18 
1G:19 

Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

"F 

712 
712 
710 
710 
708 
708 
707 
705 
703 
701 
G99 
G98 
G9G 
G9G 
G94 
G92 
G90 
G87 

G85 
G83 
G81 
G81 
G81 
G85 
G90 
G98 
703 
707 
708 
710 
712 
712 
710 
710 
710 
708 
707 
705 
703 
701 
G99 
G99 
G98 
G9G 

"F 

G81 
G80 
G80 
G81 
G83 
G90 
G98 
705 
714 
721 
72G 
730 
732 

735 
735 
737 
735 

735 
735 
735 
734 
734 
732 
732 
730 
730 
728 
72G 
72G 
725 
723 
723 
721 
719 
717 
717 
71G 

714 
714 
712 
710 
710 
708 
707 

"F 

G81 
G85 

G87 
G92 
G9G 
701 
705 
707 
708 
710 
710 
710 
710 
710 
710 
708 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
G99 
G99 
G98 
G98 
G98 
G9G 
G96 
G94 
G94 
692 
692 

G90 
G90 
690 
G89 
689 
G87 
687 

"F 

521 
521 
521 
521 
521 
521 
521 
519 
519 
519 
519 
519 
519 
519 
518 
518 
518 
518 
518 
518 
518 
518 
516 
516 
51G 
51G 
516 
516 
51G 
51G 
514 
514 
514 
514 
514 
514 
514 
514 
512 
512 
512 
512 
512 
512 

Pressure Pa Pressure Pa Pressure Pa Pressure Pa 
-22.5 -14.6 -25.2 -20.8 
-21.G -14.9 -21.2 -20.2 
-21.G -16.1 -19.4 -21.9 
-22.0 
-21.3 
-22.5 
-22.4 
-22.8 
-22.7 
-22.7 

. -22.2 

-21.2 
-23.6 

-19.1 
-22.3 
-21.7 
-22.1 
-23.8 
-20.1 
-22.3 
-23.3 
-21.9 
-20.9 
-21.4 
-18.1 
-22.8 
-23.7 
-21.7 
-21.9 
-20.3 
-22.3 
-23.1 
-20.5 
-21.2 
-22.1 
-21.5 
-22.1 
-21.0 
-22.5 
-21.2 
-22.7 
-23.3 
-22.3 
-23.8 

-1G.O 
-15.9 
-17.5 
-1G.S 
-17.2 
-1G.1 
-18.4 
-1G.1 
-15.G 
-17:7 
-14.4 
-17.7 
-15.8 
-16.5 
-18.9 
-14.3 
-15.5 
-1G.5 
-17.0 
-1G.1 
-1G.8 
-1G.1 
-18.G 
-19.5 
-16.5 
-17.8 
-16.0 
-17.G 
-15.7 
-15.9 
-18.5 
-18.8 
-15.G 
-15.G 
-14.5 
-1G.5 
-1G.1 
-16.5 
-17.0 
-17.9 
-17.7 

• 

-21.9 -15.8 
-2G.6 -23.G 
-23.1 -24.5 
-23.3 -22.2 
-22.3 -19.5 
-19.7 -19.8 
-24.5 -20.8 
-20.5 -17.4 
-23.4 -21.5 
-20.5 -20.5 
-19.8 -19.0 
-21.8 -1G.4 
-22.4 -19.5 
-20.9 -23.4 
-24.8 -19.G 
-22.1 -19.7 
-22.7 -22.5 
-22.5 -22.2 
-20.8 -22.8 
-23.7 -1G.2 . 
-24.5 -21.7 
-20.1 -21.2 
-24.0 -21.8 
-24.2 -20.5 
-24.0 -20.7 
-20.8 -19.2 
-1G.3 -17.0 
-23.7 -22.3 
-20.3 -22.G 
-19.G -20.3 
-18.9 -20.5 
-23.1 -21.5 
-19.3 -21.1 
-20.2 -21.6 
-22.1 -19.3 
-23.9 -23.1 
-23.1 -18.7 
-23.9 -19.G 
-22.5 -23.4 
-18.9 -17.7 
-22.2 -22.2 

Temp "F 

129 
129 

129 
129 
129 
129 
129 

129 
129 
129 
129 
129 
129 
129 
130 
130 
130 
130 
129 
129 
129 
129 
129 

129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 

Cartridge 
Filter DP 

mBar 

3.2 
3.2 

3.3 
'3.2 

3.3 
3.3 
3.4 
3.5 
3.4 
3.5 
3.4 
3.5 
3.G 
3.4 
3.G 
3.G 
3.G 
3.7 
3.6 
3.7 
3.8 
3.8 
3.8 
3.8 
3.7 
3.8 
3.9 
3.8 
3.9 
3.9 
4.0 
3.9 
3.9 
3.9 
4.1 
4.0 
4.0 
4.0 
4.1 
4.2 
4.1 
4.2 
4.1 
4.3 

HEPA 
Filter DP Stack Flow 

mBar Nm3/h 
0.7 610 
0.7 607 
0.7 606 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

·0.7 
0.7 
0.7 
0.7 
0.7 
O.G 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
O.G 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

609 
595 
598 
610 
610 
59G 
G12 
G03 
G05 
GOG 
G02 
GOO 
G07 
599 
GOO 
598 
597 
G10 
G03 
G12 
G13 
G02 
G09 
G08 
599 
G11 
G05 
G14 
G08 
594 
GOO 
602 
59G 
59G 
G02 
G08 
G14 
612 

604' 
592 
612 

Stack 
Flowacfm 

400 
398 
397 
399 
390 
392 
400 
400 
391 
401 
396 

397 
397 
395. 
394 
399 
394 
394 

392 
392 
400 
39G 
402 
403 
395 
399 
399 
393 
401 
397 
403 
399 
389 
394 

395 
391 
391 
395 
399 
403 
402 
397 
389 
402 

• 



• 
APCS -51 

Run 1 
Operating Data 

Run Complete 

6/26/2012 
16:20 

16:21 
16:22 

16:23 
16:24 

16:25 
16:26 

16:27 
16:28 

16:29 
16:30 

16:31 

16:32 

16:33 
16:34 
16:35 

16:36 
16:37 

16:38 

16:39 
16:40 
16:41 

16:42 
16:43 

16:44 
16:45 

16:46 

16:47 
16:48 

16:49 

16:50 
16:51 

16:52 

16:53 
16:54 

16:55 
16:56 
16:57 

16:58 

16:59 

• 
Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

"F 

694 
692 

690 
689 

687 
685 
683 

681 

681 
681 

683 

690 
696 

703 
707 
708 

712 

712 

712 
712 
712 
710. 

710 

708 
707 

705 
703 

701 

699 
698 

696 
696 

694 
692 

690 
689 
687 

685 

685 
683 

"F 
707 
705 

703 
703 

701 
701 

699 
698 

698 
696 

694 

694 
692 

692 

690 
689 

689 
687 

687 
685 

683 
683 
681 

681 

680 
680 

681 
685 

692 

699 

708 
717 

723 
726 

730 

734 
735 
735 

735 

735 

"F 
685 
685 

685 

683 
683 
681 

681 

681 
680 
681'-

683 

685 

689 

694 
698 
703 

705 
708 

708 

710 
710 
710 

710 

710 
710 
708 

708 

707 
707 

707 

705 
705 

703 
703 

701 
701 
699 

699 

698 
698 

"F 
512 

512 
512 

510 

510 

510 
510 

510 
510 

510 
510 

509 

509 

509 
509 
509 

509 

509 
509 

509 
507 

507 
507 

507 
507 

507 
507 

507 

505 
505 

505 
505 

505 
505 

505 

505 
503 
503 

503 

503 

Pressure Pa Pressure Pa Pressure Pa Pressure Pa 
-22.6 -15.2 -17.9 -19.9 
-21.0 -15.0 -17.0 -14.1 

-20.9 -14.7 
-24.6 -15.5 

-21.3 -15.7 
-21.9 -16.9 
-23.1 -16.9 
-22.9 -17.3 

-21.6 -17.6 
-20.3 -17.5 

-20.4 -16.0 

-23.1 -16.7 
-22.1 -16.2 

-21.9 -17.3 
-21.0 -16.2 
-22.6 -17.1 

-23.5 -16.3 
-22.0 -17.2 

-20.8 -16.0 
-22.7 -16.8 
-22.0 -16.0 
-20.8 -17.3 
-21.2 -14.5 
-20.1 -15.0 
-23.4 -18.0 
-21.6 -18.1 
-24.3 -17.7 

-23.1 -18.0 
-19.9 -17.5 
-20.1 -15.4 

-22.3 -14.9 
-22.0 -15.3 

-22.4 -18.0 
-19.7 -15.0 

-24.7 -18.1 
-19.8 -16.5 
-19.7 -17.9 
-21.2 -16.8 
-21.2 -18.0 
-12.4 -16.2 

-24.7 
-25.2 

-24.4 
-24.6 

-25.5 

-21.9 
-20.4 
-22.1 

-23.3 

-22.1 

-23.5 

-24.0 
-23.8 
-22.0 

-22.3 

-23.9 
-16.6 

-22.7 
-20.8 

-18.9 
-19.6 

-24.3 
-22.5 

-21.2 

-19.1 

-25.7 

-22.7 

-23.9 

-22.3 
-24.2 
-24.6 

-22.6 

-20.1 
-21.1 

-20.8 

-22.0 

-24.8 

-18.5 

-18.9 
-21.4 

-20.1 
-25.5 

-23.0 

-22.7 
-20.7 

-17.7 
-23.4 

-22.2 

-20.5 

-21.2 
-21.0 
-24.9 

•17.7 

-19.7 
-14.5 

-18.4 

-19.7 
-17.9 
-21.6 

-21.9 

-23.2 
-21.6 

-22.5 

-22.9 
-17.6 

-20.2 

-21.0 
-19.2 

-21.3 
-20.3 

-23.2 

-18.8 
-18.3 

-19.1 
-19.4 

-19.1 

Temp"F 
129 

129 
129 

129 
129 

129 
129 

129 

129 
129 

129 

129 
129 

129 
129 
130 

130 

130 
129 

129 
129 

129 
129 

129 

129 
129 

129 

129 
129 

129 

129 
129 

129 
129 

129 

129 
128 
129 

129 

129 

Cartridge 
Filter DP 

mBar 
4.2 
4.2 

1.8 

2.0 
2.0 

2.1 
2.2 

2.3 

2.3 
2.3 

2.3 

2.5 

·2.5 
2.6 
2.6 

2.6 

2.7 
2.7 

2.7 

2.8 
2.8 

2.8 
2.8 

2.8 
2.9 

2.9 

3.0 

3.1 
3.1 

3.0 

3.1 
3.2 

3.2 
3.0 

3.2 

3.2 
3.2 

3.3 
3.3 

3.3 

HEPA 
Filter DP Stack Flow 

mBar . Nm3/h 
0.7 591 
0.7 604 

0.7 

0.7 
0.7 
0.7 

0.6 

0.7 
0.7 

0.7 

0.7 

0.7 
0.7 

0.7 
0.6 

0.6 

0.7 
0.6 

0.7 

0.6 
0.7 

0.7 
0.7 

0.7 

0.7 
0.7 

0.7 

0.7 
0.7 

0.7 

0.7 
0.7 

0.7 

0.7 
0.7 

0.7 
0.7 

0.7 
0.7 

0.7 

590 

613 
599 
595 

593 

601 

609 
605 
605 

602 

614 

609 
592 

596 
611 

594 

605 

600 
598 

609 
608 

606 

601 
602 

602 

610 

599 
'607 

595 
603 

613 

599 

598 
613 
604 

611 

612 

607 

• 
Stack 

Flowacfm 
388 

397 

387 
402 

393 
390 

389 
394 

400 

397 
397 

395 

403 

400 
388 
391 

401 

390 
397 

394 

392 

399 
399 

397 
394 

395 

395 

400 

393 
398 

390 
395 

402 

392 

392 
401 
396 

401 

401 

398 



• 
APCS-S1 

Run2 
Operating Data 

Fed going to 
SK-2 

• 
Static Kiln Static Kilh Static Kiln Static. Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

6/26/2012 "F "F "F "F Pressure PA Pressure Pa Pressure Pa Pressure Pa Temp "F 
Average 410 707 695 472 -17.6 -13.3 -21.4 -19.6 121 

Min 330 680 680 455 -21.2 -16.6 -27.2 -24.5 116 
Max 534 732 710 491 -11.9 -9.9 -16.0 -14.5 125 
Time 
17:00 
17:01 
17:02 
17:03 
17:04 
17:05 
17:06 
17:07 
17:08 
17:09 
17:10 
17:11 
17:12 
17:13 
17:14 
17:15 
17:16 
17:17 
17:18 
17:19 
17:20 
17:21 
17:22 
17:23 
17:24 
17:25 
17:26 
17:27 
17:28 
17:29 
17:30 
17:31 
17:32 
17:33 
17:34 
17:35 
17:36 
17:37 
17:38 
17:39~ 

17:40 
17:41 
17:42 
17:43 

681 
681 
685 
690 
699 
703 
708 
710 
712 
712 
712 
712 
712 
710 
710 
708 
705 
699 
692 
687 
683 
680 
672 
669 
665 
660 
658 
654 
649. 
645 
642 
636 
633 
627 
626 
622 
618 
613 
609 

-606 

604 
600 
599 
595 

735 
734 
734 
734 
732 
732 
730 
730 
728 
726 
726 
725 
723 
723 
721 
719 
719 
717 
716 
716 
714 
712 
712 
710 
708 
708 
707 
705 
705 
703 
701 
701 
699 
698 
698 
696 
696 
694 
692 
692 
690 
690 
689 
687 

696 
696 
696 
694 
694 
692 
692 
690 
690 
690 
689 
689 
687 
687 
6?7 

685 
685 
683 
683 
683 
681 
681 
680 
681 
683 
685 
689 
692 
698 
701 
705 
707 

'708 
710 
710 
710 
710 
710 
708 
708 
708 
707 
707 
705 

503 
503 
503 
503 
503 
501 
501 
501 
501 
501 
501 
501 
501 
501 
500 
500 
500 
500 
500 
500 
500 
500 
498 
498 
498 
498 
498 
498 
498 
498 
498 
496 
496 
496 
496 
496 
496 
496 
496 
496 
494 
494 
494 
494 

-22.2 
-22.9 
-24.2 
-20.2 
-17.7 
-30.8 
-20.9 
-18.4 
-21.4 
-19.0 

. -21.8 

-19.0 
-19.5 
-20.3 
-19.5 
-21.5 
-17.7 
-17.0 
-16.4 
-18.5 
-17.4 
-17.5 
-18.2 
-17.8 
-17.3 
-17.6 
-16.4 
-18.0 
-18.0 
-15.7 
-17.5 
-16.6 
-16.4 
-18.9 
-16.5 
-17.7 
-16.3 
-17.0 
-16.2 
-16.4 
-19.1 
-16.7 
-17.8 
-16.9 

-16.2 
-15.5 
-15.9 
-15.5 
-16.8 
-16.8 
-16.2 
-14.6 
-18.3 
-15.1 
-16.9 
-16.8 
-16.6 
-17.2 
-16.2 
-18.8 
-17.8 
-13.9 

- -14.7 
-15.0 
-15.1 
-14.6 
-16.6 
-15.2 
-15.6 
-15.5 
-15.0 
-17.0 
-16.7 
-14.7 
-16.2 
-13.8 
-15.2 
-14.6 
-15.1 
-16.4 
-15.3 
-15.6 
-15.6 
-15.0 
-16.1 
-15.7 
-16.4 
-16.9 

-20.4 
-24.1 
-20.8 
-23.1 

-22.2 
-19.4 
-17.9 
-20.6 
-20.0 
-22.3 
-19.3 
-18.8 
-24.6 
-19.i 
-23.1 
-20~6 

-21.5 
-21.7 
-17.7 
-20.2 
-19.9 
-23.9 
-17.1 
-23.7 
-22.4 
-19.0 
-19.4 
-24.2 
-24.1 
-23.5 
-17.1 
-22.8 
-21.1 
-20.1 
-22.3 
-22.6 
-19.8 
-19.0 
-18.2 
-21.9 
-23.6 
-18.2 
-21.9 

-20.3 
-19.6 
-22.6 
-20.8 
-21.1 
-19.6 
-19.9 
-18.3 
-20.6 
-19.5 
-15.8 
-14.5 
-21.2 
-21.5 
-22.9 
-21.9 
-17.9 

'-21.8 
-18.4 
-21.3 
-15.2 
-21.1 
-22.0 
-19.8 
-21.7 
-21.9 
-16.7 
-21.6 
-20.7 
-20.3 
-16.3 
-20.3 
-20.5 
-20.1 
-16.8 
-18.8 
-19.5 
-19.6 
-19.6 
-21.2 
-20.1 
-21.5 
-21.1 
-17.1 

129 
128 
128 
128 
128" 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 

. 127 
127 
127 
127 
127 
127 
127 
127 

Cartridge 
Filter DP 

mBar 
3.4 
1.7 
4.3 

3.4 
3.4 
3.5 
3.5 
3.6 
3.6 
3.6 

'3.6 
3.8 
3.8 
3.8 
3.7 
3.7 
3.8 
3.8 
3.9 
3.9 
3.8 
3.7 
3.8 
3.8 
3.7 
3.9 
3.8 
3.8 
3.8 
3.8 
3.9 
3.8' 

3.8 
3.8 
3.7 
3.9 
3.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.7 
3.8 
3.7 
3.8 
3.9 

HEPA 
Filter DP 

mBar 
0.7 
0.6 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

-0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

Stack 
Flow Stack 

Nm3/h Flow acfm 
603 390 
590 380 
616 400 

595 
596 
601 
606 
613 
595 
610 
594 
597 
608 
597 
607 
598 
602 ' 
612 
604 
602 
597 
607 
594 
609 
595 

/603 

603 
603 
598 
599 
598 
612 
607 
612 
593 
598 
610 
603 
598 
607 
607 
600 
607 
601 
597 
596 
613 

390 
390 
394 
397 
401 
390 
399 
389 
391 
398 
391 
398 
392 
394 
401 
396 
394 
391 
397 
389 
399 
390 

"395 

395 
394 

392 
392 
391 
400 
397 
400 
388 
391 
399 
395 
391 
397 
397 
392 
397 
393 
390 
390 
400 

• 



APCS -51 Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
Run 2 #1 Temp #2 Temp · #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

Operating Data 6/26/2012 "F "F "F "F Pressure PA Pressure Pa Pressure Pa Pressure Pa Temp "F 

Feed Start 

Sampling Start 

-'\ 

• 

17:44 591 687 705 494 -18.4 -15.9 -21.5 -21.2 126 
17:45 588 685 703 494 -15.7 -15.0 -17.7 -20.0 126 
17:46 584 685 703 494 -17.9 -14.2 -19.1 -18.7 126 
17:47 581 683 701 494 -16.1 -13.9 -19.5 -18.7 126 
17:48 •. 
17:49 
17:50 
17:51 
17:52 
17:53 
17:54 
17:55 
17:56 
17:57 
17:58 
17:59 
18:00 
18:01 
18:02 
18:03 
18:04 
18:05 
18:06 
18:07 

' 18:08 
18:09 
18:10 
18:11 
18:12 
18:13 
18:14 
18:15 
18:16 
18:17 
18:18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 

579 
577 

572 
570 
566 
563 
561 
557 
555 
552 
548 
546 
545 
543 
541 
537 
536 
534 
532 
528 
527 
525 
523 
521 
519 
516 
514 
512 
510 
509 
507 
505 
501 
500 
498 
496 
494 
492 
491 
489 
487 
485 
485 
483 

681 

~81 

680 
680 
681 
683 
690 
698 
705 
714 
719 
725 
728 
730 
730 
730 
732 
730 
730 
728 
726 
725 
725 
723 
721 
719 
717 
716 
716 
714 
712 
710 
708 
707 
705 
703 
701 
699 
698 
696 
696 
694 
692 
690 

701 
701 
699 
699 
698 
698 
696 
696 
694 
694 
692 
692 
692 
690 
690 
689 
689. 

689 
687 
687 
685 
685 
683 
683 
683 
681 
681 
681 
680 
681 
683 
687 
690 
696 
699 
705 
707 
708 
710 
710 
710 
710 
710 • 

710 

494 
492 
492 
492 
492 
492 
492 

.492 

492 
492 
492 
491 
491 
491 
491 
491 
491 
491 
491 
489 
489 
489 
489 
489 
489 
489 
489 
489 
487 
487 
487 
487 
487 
487 
487 
487 
487 
485 
485 
485 
485 
485 
485 
485 

-17.0 
-16.6 
-18.3 
-16.3 
-17.7 
-16.5 
-18.1 
-17.8 
-18.6 
-16.1 
-15.9 
-19.0 
-16.0 
-18.1 
-19.1 
-16.0 
-17.8 
-19.5 
-16.9 
-19.0 
-19.2 
-16.7 
-17.7 
-18.2 
-17.5 
-18.5 
-15.4 
-18.8 
-15.3 
-18.2 
-17.1 
-16.8 
-17.4 
-16.2 
-17.3 
-17.8 
-17.2 
-18.9 
-18.5 
-17.5 
-19.0 
-19.5 
-17.8 
-18.4 

-18.0 -22.8 
-16.2 -18.6 
-16.6 -25.7 
-15.1 -22.7 
-16.7 -20.7 
-15.7 -22.1 
-19.7 -25.0 
-15.4 -20.9 
-14.7 -22.2 
-13.2 -23.2 
-14.6 -21.0 
-15.7 -21.9 
-14.3 -21.9 
-17.8 -23.9 
-15.8 -25.3 
-14.5 ' -19.9 
-15.1 -25.2 
-14.7 -19.1 
-14.9 -22.3 
-13.5 -21.2 
-12.5 -21.3 
-12.4 -21.0 
-12.9 -20.3 
-14.6 -21.3 
-12.7 -24.6 
-14.2 -23.4 
-13.3 -21.8 
-14.5 -17.1 
-12.0 -23.3 
-13.9 -21.8 
-13.9 -21.5 
-14.4 -22.3 
-14.8 -22.4 
-12.9 -20.9 
-14.0 -20.2 
-14.2 -20.9 
-14.0 -21.8 
-13.9 -19.8 
-14.7 -23.7 
-14.2 -19.4 
-15.7 -18.1 
-14.2 -23.6 
-13.2 -20.2 
-15.3 -21.5 

• 

-22.2 
-18.7 
-18.5 
-20.7 
-18.6 
-21.7 
-21.1 
-22.4 
-17.7 
-20.2 
-22.0 
-21.4 
-18.6 
-21.8 
-20.6 
-17.5 
-23.5 
-19.8 
-22.8 
-22.5 
-18.6 
-16.9 
-14.8 
-19.5 
-20.9 
-20.3 
-19.1 
-21.6 
-19.8 
-19.5 
-14.8 
-20.2 
-22.2 
-19.3 
-18.9 
-16.6 
-20.9 
-21.9 
-20.6 
-16.7 
-23.1 
-20.3 
-20.5 
-21.9 

126 
126 
126 
126 
126 
126 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 

Cartridge 
Filter DP 

mBar 
3.9 
3.7 
3.8 
3.8 
3.8 
3.7 
3.8 
3.7 
3.8 
3.9 
3.9 
3.8 
4.0 
3.8 
3.8 
3.9 
3.8 
4.0 
4.0 
3.9 
4.1 
4.0 
4.0 
4.1 
4.0 
4.0 
4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
2.0 
2.1 
2.1 
2.2 
2.3 
2.4 
2.4 
2.5 
2.5 
2.6 
2.7 
2.7 
2.8 

HEPA 
Filter DP 

mBar 
0.7 
0.7 
o:1 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.6 
0.7 
0.7 
0.6 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.6 
0.7 
0.7 
0.6 
0.7 
0.7 
0.6 
0.7 
0.7 

Stack 
Flow 

Nm3/h 
602 
598 
602 
603 
600 
593 
600 
597 
604 
607 
607 
594 
614 
591 
605 
609 
598 
610 
601 
597 
608 
596 
600 
598 
603 
601 
607 
597 
614 
611 
595 
602 
596 
607 
599 
595 
593 
604 
596 
594 
611 
608 
601 
601 
605 
599 
608 
607 

Stack 
Flowadm 

393 
391 
393 
393 
391 
387 
391 
389 
394 
396 
395 
387 
400 
385 
394 
397 
389 
397 
391 
388 
396 
388 
391 
389 
393 
391 
395 
389 
400 
398 
387 
392 
388 
395 
389 
387 
386 
393 
387 
386 
397 
396 
391 
391 
393 
390 
396 
395 

• 



•• 
APCS-51 

Run 2 
· Operating Data 6/26/2012 

18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 
18:40 
18:41 
18:42 
18:43 
18:44 
18:45 
18:46 
18:47 
18:48 
18:49 
18:50 
18:51 
18:52 
18:53 
18:54 
18:55 
18:56 
18:57 
18:58 
18:59 
19:00 
19:01 
19:02 
19:03 
19:04 
19:05 
19:06 
19:07 
19:08 
19:09 
19:10 
19:11 
19:12 
19:13 
19:14 
19:15 
19:16 

·19:17 
19:18 
19:19 

• 
Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 

#1 Temp #2 Temp #3 T~mp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 
"F "F "F "F Pressure PA Pressure Pa Pressure Pa Pressure Pa Temp "F 

480 689 708 485 -16.9 -14.4 -22.8 -19.9 124 
480 687 708 485 -17.2 -13.2 -18.3 -20.4 124 
476 687 708 483 -17.0 -14.4 -20.2 -20.3 124 
474 
473 
471 
471 
469 
467 
465 
464 
462 
462 
460 
458 
456 
455 
455 
453 
451 
449 
449 
447 
447 
446 
444 
442 
442 
440 
438 
437 
437 
435 
433 
433 
431 
431 
429 
428 
428 
426 
424 
424 
422 
420 
420 
419 
417 

685 
683 
681 
680 
680 
681 
685 
690 
698 
707 
716 
721 
726 
730 
730 
732 
732 
732 
732 
730 
728 
728 
726 
725 
723 
721 
719 
717 
716 
714 
712 
712 
708 
708 
707 
705 
703 
701 
699 
698 
696 
694 
692 
690 
689 

707 
707 
705 
705 
703 
703 
701 
701 
699 
699 
699 
698 
698 
696 
696 
694 
694 
692 
692 
690 
690 
690 
689 
689 
687 
687 

687. 
685 

68~ 

683 
683 
683 
681 
681 
680 
681 
681 
685 
689 
692 
698 
703 
707 
708 
710 

483 
483 
483 
483 
483 
483 
483 
483 
482 
482 
482 
482 
482 
482 
482 
482 
480 
480 
480 
480 
480 
480 
480 
480 
480 
478 
478 
478 
478 
478 
478 
478 
478 
478 
476 
476 
476 
476 
476 
476 
476 
476 
476 
476 
474 

-16.7 
-19.0 
-16.4 
-19.2 
-17.6 
-17.8 
-16.7 
-19.7 
-16.6 
-14.8 
-18.4 
-19.2 
-17.5 
-16.6 
-17.8 
-17.4 
-17.9 
-17.5 
-15.1 
-17.7 
-16.2 
-16.9 

-18.4 v 
-17.9 
-18.0 
-17.0 
-18.3 
-18.5 
-18.0 
-18.2 
-16.4 
-19.3 
-16.3 
-17.2 
-16:9 
-17.3 
-17.8 
-16.5 
-19.3 
-18.7 
-21.2 
-16.5 
-19.1 
-18.5 
-17.4 

-12.4 
-15.0 
-14.6 
-16.6 
-14.6 
-13.3 
-14.1 
-15.6 
-15.2 
-14.2 
-13.0 
-15.5 
-14.6 
-12.5 
-16.0 

.-14.7 
-14.4. 

-14.1 
-13.4 
-15.5 
-15.2 
-14.2 
-15.1 
-13.5 
-14.2 
-13.9 
-16.4 
-14.5 
-15.0 
-13.9 
-16.3 
-16.0 
-13.2 
-11.9 
-13.1 
-13.3 
-12.7 
-13.9 
-14.3 
-14.1 
-13.0 
-12.6 
-12.5 
-13.7 
-13.5 

-17.9 
-19.2 
-21.6 
-23.8 
-21.3 
-24.1 
-23.0 
-21.6 
-20.9 
-20.3 
-25.0 
-20.4 
-21.5 
-18.9 
-20.6 
-21.9 
-25.6 
-20.4 
-21.9 
-22.0 
-19.9 
-17.9 
-19.6 
-21.8 
-23.3 
-19.3 
-20.9 
-20.9 
-19.4 
-21.9 
-24.8 
-24.3 
-21.1 
-20.3 
-18.1 
-19.4 
-21.8 
-19.6 
-19.9 
-24.9 
-21.5 

-20.9. 
-19.9 
-24.0 
-22.! 

·19.8 
·15.0 
-18.7 
-18.7 
-20.3 
-20.9 
-18.8 
-18.0 
-19.1 
-20.4 
-20.1 
-21.1 
-22.5 
-17.7 
-18.6 
-19.7 
-17.0 
-21.1 
-19.8 
-20.4 
-17.3 
-21.3 
-20.2 
-22.4 
-21.0 
-20.2 
-16.8 
-21.2 
-19.7 
-21.3 
-22.6 
-21.3 
-21.6 
-20.4 
-15.4 
-18.8 
-18.2 
-20.6 
-19.1 
-16.7 
-18.3 
-18.1 
-21.1 
-20.7 
-15.9 

124 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
1.23 
123 
123 
123 
123 
123 
123 
123 
123 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 

Cartridge 
Filter DP 

mBar 
2.7 
2.7 
2.8 
2.8 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.1 
3.0 
3.1 
3.2 
3.2 
3.2 
3.2 
3.3 ' 
3.2 
3.3 
3.4 
3.3 
3.4 
3.3 
3.4 
3.5 
3.5 
3.5 

·3.4 

3.6 
3.7 
3.7 
3.6 
3.7 
3.8 
3.7 
3.6 
3.7 
3.8 
3.7 
3.8 
3.9 
3.9 
3.8 
3.9 
3.9 
4.0 
4.0 

HEPA 
Filter DP 

mBar 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 

Stack 
Flow 

Nm3/h 
612 
603 
608 
604 
606 
595 
605 
602 
596 
605 
605 
594 
609 
608 
595 
611 
595 
599 
592 
610 
611 
604 
609 
603 
594 
602 
600 
610 
594 
595 
607 
602 
594 
606 
612 
599 
597 
590 
595 
605 
595 
604 
601 
603 
601 
612 
607 
597 

Stack 
Flowacfm 

398 
392 
395 
393 
394 
387 
393 
391 
387 
393 
393 
386 
395 
395 
38i 
397 
386 
389 
384 
396 
397 
392 
396 
392 
385 
391 
390 
396 
385 
386 
394 
390 
385 
393 
397 
388 
387 
383 
386 
392 
385 
391 
389 
390 
389 
397 
393 
387 

• 



APCS-S1 
Run2 

Operating Data 

• 

6/26/2012 
19:20 
19:21 
19:22 
19:23 
19:24 
19:25 
19:26 
19:27 
19:28 
19:29 
19:30 
19:31 
19:32 
19:33 
19:34 
19:35 
19:36 
1~:37 

19:38 
19:39 
19:40 
19:41 
19:42 
19:43 
19:44 
19:45 
19:46 
19:47 
19:48 
19:49 
19:50 
19:51 
19:52 
19:53 
19:54 
19:55 
19:56 
19:57 
19:58 
19:59 
20:00 
20:01 
20:02 
20:03 
20:04 
20:05 
20:06 
20:07 

Static Kiln Static Kiln Static Kiln Static Kiln 
#1 Temp #2 Temp #3 Temp #4 Temp 

°F °F ctf °F 

417 
415 
415 
413 
411 
410 
410 
408 
408 
406 
406 
404 
404 
402 
401 
401 

. 399 

399 
397 
395 
395 
393 
393 
39i 
392 
390 
390 
388 
388. 

388 
386 
386 

'384 

384 
384 
383 
381 
381 
379 
379 
379 
377 
377 
375 
375 
374 
374 
372 

687 
685 
683 
681 
680 
680 
680 
683 
687 
694 
703 
712 
719 
725 
728 
730 
732 
732 
732 
732 
732 
730 
728 
726 
725 
723 
721 
719 
717 
716 
714 
712 
710 
708 
707 
705 
703 
701 
699 
698 
696 
694 
692 
690 
690 
689 
687 
685 

710 
710 
710 
710 
710 
710 
708 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
699 
699 
698 
698 
696 
696 
696 
694 
694 
692 
692 
690 
690 
690 
689 
689 
687 
687 
685 
685 
685 
683 
683 
681 
681 
681 
680 
681 
683 
685 
690 

474 
474 
474 
474 
474 
474 
474 
474 
473 
473 
473 
473 
473 
473 
473 
473 
473 
471 
471 
471 
471 
471 
471 
471 
471 
471 
469 
469 
469 
469 
469 
469 
469 
469 
469 
469 
467 
467' 
467 
467 
467 
467 

'467 
467 
467 
465 
465 
465 

Cartridge 
Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 
Pressure PA Pressure Pa Pressure Pa Pressure Pa Temp "F 

-16,7 -12.4 -22.6. -22.4 121 
-16.5 -14.4 
-15.5 -12.2 
-19.0 -14.8 
-17.1 -13.5 
-20.1 -14.2 
-15.9 -13.7 
-17.9 -14.6 
-17.4 -14.9 
-18.9 -13.8 
-18.5 -13.7 
-19.7 -12.1 
-17.1 -13.9 
-17.4 -13.3 
-16.5 -14.3 
-17.6 -13.2 
-15.9 -11.5 
-16.0 -14.1 
-14.4 -11.7 
-17.8 -12.4 
-19.3 -14.8 
-17.3 -13.0 
-17.7 -13.8 
-17.6 -13.4 
-16.7 -12.6 
-18.8 -14.9 
-19.3 -12.7 
-14.3 -11.2 
-19.6 -13.9 
-18.1 -13.7 
-16.3 -12.9 
-17.8 -13.1 
-17.6 -12.9 
-17.7 -13.2 
-16.0 -12.2 
-17.3 -12.5 
-16.3 -12.4 
-17.6 -13.6 
-19.3 -13.8 
-17.7 -14.4 
-17.9 -14.5 
-16.7 -12.4 
-15.9 -15.3 
-16.5 -12.5 
-17.8 -13.2 
-16.5 -13.6 
-17.6 -14.2 
-17.6 -12.7 

-20.9 
-16.0 
-21.3 
-20.4 
-21.1 
-21.5 
-22.8 
-23.9 
-20.4 
-21.3 
-23.4 
-22.0 
-18.1 
-18.8 
-21.2 
-19.0 
-19.7 
-18.9 
-23.2 
-24.4 
-20.7 
-19.5 
-20.8 
-18.4 
-21.1 
-23.0 
-22.4 
-17.4 
-18.5 
-24.7 
-18.0 
-24.7 
-23.5 
-19.1. 
-23.5 
-19.8 
-19.1 
-23.1 
-18.9 
-22.3 
-20.9 
'-22.5 . 

-21.9 
-27.2 
-25.5 
-22.1 
-22.4 

• 

-15.1 
-17.9 
-16.9 
-16.8 
-21.3 
-16.5 
-18.0 
-18.6 
-20.0 
-22.2 
-21.7 
-20.5 
-16.3 

. -20.6 

-20.9 
-21.3 
-18.9 
-16.3 
-15.8 
-20.1 
-21.5 
-20.6 
-20.4 
-19.5 
-20.7 
-18.3 
-17.4 
-17.9 
-19.5 
-18.4 
-23.1 
-16.2 
-16.3 
-14.5 
-20.8 
-21.0 
-20.5 
-21.7 
-19.5 
-20.4 
-17.8 
-19.8 
-23.5 
-18.2 
-16.7 
-21.5 
-21.5 

121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
119 
120 
120· 
119 
119 
119 
119 
119 
119 

Cartridge 
Filter DP 

mBar 
4.0 
3.9 
3.9 
4.0 
4.0 
4.1 
4.0 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.2 
4.2 
4.2 
4.2 
1.7 
1.9 
2.1 
2.1 
2.2 
2.2 
2.2 . 

2.4 
2.4 
2.4 
2.5 
2.5 
2.6 
2.6 
2.7 
2.7 
2.7 
2.8 
2.7 
2.8 
2.9 
2.8 
3.0 
2.9 
3.0 
3.0 
3.1 
3.0 
3.1 
3.2 

HEPA 
Filter DP 

mBar 
0.7 
0.7 
0.6 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 

Stack 
Flow 

Nm3/h 
610 
610 
598 
609 
591 
604 
599 
607 
610 
598 
602 
601 
600 
600 
594 
611 
592 
597 
594 
594 
606 
595 
610 
603 
597 
602 
609 
606 
609 
609 
613 
600 
605 
610 
603 
604 
603 
597 
613 
610 
601 
604 
610 
597 
615 
596 
596 
602 

Stack 
Flowacfm 

395 
395 
387 
394 
383 
391 
388 
393 
394 
387 
390 
389 
388 
388 
384 
395 
383 
386 
384 
384 
392 
384 
394 
389 
386 
389 
394 
391 
394 
394 
396 
387 
391 
394 
389 
390 
389 
385 
396 
394 
388 
390 
394 
385 
397 
384 
385 
388 

• 



• 
APCS -51 

Run2 
Operating Data 6/26/2012 

20:08 
20:09 
20:10 
20:11 
20:12 
20:13 
20:14 
20:15 
20:16 
20:17 
20:18 
20:19 
20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 
20:30 
20:31 
20:32 
20:33 
20:34 
20:35 
20:36 
20:37 
20:38 
20:39 
20:40 
20:41 
20:42 
20:43 
20:44 
20:45 
20:46 
20:47 
20:48 
20:49 
20:50 
20:51 
20:52 
20:53 
20:54 
20:55 

• 
Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

"F "F "F "F Pressure PA Pressure Pa Pressure Pa Pressure Pa Temp "F 
372 683 694 465 -17.1 -11.8 -19.8 -14.5 119 
370 681 699 465 -20.1 -15.3 -21.2 -20.6 119 
370 
370 
368 
368 
366 
366 
365 
365 
365 
363 
363 
361 
361 
361 
359 
359 
357 
356 
356 
356 
354 
354 
354 
352 
352 
350. 
350 
350 
348 
348 
347 
347 
345 
345 
345 
343 
343 
343 
341 
341 
341 
339 
339 
338 
338 
336 

680 
680 
681 
683 
690 
699 
708 
716 
721 
725 
728 
730 
730 
732 
730 
730 
728 
726 
725 
723 
721 
721 
717 
716 
716 
714 
712 
708 
707 
705 
703 
701 
699 
698 
696 
694 
692 
690 
690 
689 
687 
685 
683 
681 
680 
680 

703 
707 
708 
710 
710 
710 
710 
710 
710 
710 
708 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
699 
699 
698 
698 
696 
696 
696 
694 
694 
692 
692 
690 
690 
690 
689 
689 
687 
687 
685 
685 
685 
683 
683 
683 
681 

465 
465 
465 
465 
465 
464 
464 
464 
464 
464 
464 
464 
464 
464 
462 
462 
462 
462 
462 
462 
462 
462 
462 
462 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 

. 458 
458 
458 
458 
458 
458 
458 
458 
458 
458 
458 
456 

-16.0 
-17.8 
-11.9 
-17.2 
-18.0 
-18.4 
-17.5 
-18.0 
-18.1 
-17.8 
-19.0 
-19.0 
-19.1 
-18.6 
-17.0 
-17.3 
-19.4 
-16.1 
-18.7 
-16.1 
-17.2 
-17.2 
-18.2 
-17.0 
-16.6 
-18.2 
-20.0 
-18.1 
-16.0 
-18.0 
-17.0 
-17.3 
-18.1 
-17.2 
-19.1 
-19.7 
-17.7 
-17.2 
-17.6 
-19.0 
-17.6 
-17.1 
-19.1 
-18.3 
-18.9 
-17.5 

-14.0 
-13.4 
-11.9 
-14.2 
-13.2 
-13.7 
-14.6 
-13.2 
-13.6 
-13.3 
-12.4 
-14.8 
-14.3 
-15.8 
-10.6 
-12.9 
-14.4 
-11.9 
-14.1 
-12.3 
-12.3 
-11.9 
-12.7 
-13.0 
-13.7 
-15.1 
-13.5 
-10.4 
-12.3 
-10.5 
-12.0 
-10.2 
-11.4 
-11.3 
-12.6 
-11.9 
-12.5 
-11.6 
-11.9 
-12.8 
-10.3 
-10.6 
-11.5 
-11.0 
-10.4 
-10.1 

-21.4 
-24.1 
-19.2 
-22.6 
-21.2 
-23.7 
-24.4 
-22.5 
-21.9 
-18.6 
-20.7 
-21.7 
-21.3 
-24.3 
-18.2 
-24.7 
-23.4 
-19.2 
-26.3 
-20.2 
-21.6 
-22.6 
-23.3 
-19.8 
-22.5 
-24.8 
-21.4 
-21.7 
-23.3 
-19.0 
-23.0 
-20.6 
-22.2 
-21.1 
-19.7 
-20.6 
-17.6 
-18.7 
-24.5 
-21.3 
-21.1 
-19.7 
-23.7 
-20.3 
-24.9 
-21.0 

-18.5 
-22.8 
-18.4 
-19.3 
-19.0 
-20.9 
-21.5 
-18.1 
-20.2 
-20.9 
-17.5 
-17.6 
-16.6 
-17.8 
-15.4 
-24.5 
-22.7 
-20.1 
-20.6 
-20.0 
-19.5 
-20.4 
-22.2 
-18.9 
-20.2 
-18.0 
-18.5 
-20.8 
-23.1 
-18.7 
-19.4 
-23.0 
-20.9 
-21.6 
-21.5 
-19.0 
-21.2 
-19.4 
-19.2 
-21.2 
-17.0 
-20.2 
-19.2 
-21.0-
-22.1 
-15.9 

119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
116 
116 
116 

Cartridge 
Filter DP 

mBar 
3.1 
3.3 
3.2 
3.3 
3.2 
3.3 
3.2 
3.4 
3'.3 
3.3 
3.4 
3.3 
3.4 
3.5 
3.5 
3.6 
3.4 
3.5 
3.6 
3.5 
3.7 
3.6' 
3.6 
3.6 
.3.8 
3.7 
3.7 
3.8 
3.8 

- 3.8 
3.8 
3.9 
3.9 
3.9 
4.0 
3.9 
3.9 
4.0 
4.1 
3.9 
4.0 
4.1 
4.0 
4.1 
4.2 
4.1 
4.2 
4.0 

HEPA 
Filter DP 

mBar 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7· 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

Stack 
Flow 

Nm3/h 
601 
604 
608 
614 
606 
608 
595 
608 
596 
609 
615 
607 
596 
614 
615 
603 
595 
594 
616 
602 
599 
596 
611 
593 
607 
611 
600 
603 
596 
613 
597 
615 
610 
596 
609 
608 
592 
598 
608 
607 
598 
600 
608 
599 
607 
596 
612 
595 

Stack 
Flowacfm 

388 
390 
392 
396 
391 
392 
384 
392 
384 
392 
396 
391 
384 
395 
396 
388 
383 
382 
396 
387 
386 
383 
393 
382 
390 
393 
386 
388 
383 
394 
384 
396 
392 
383 
391 
391 
380 
384 
391 
390 
384 
386 
390 
385 
390 
382 
393 
382 

• 

I 

" 



APCS -51 
Run 2 

Operating Data 

Run Complete 

) 

• 

6/2.6/2012 
20:56 
20:57 
20:58 
20:59 
21:00 
21:01 
21:02 
21:03 
21:04 
21:05 
21:06 
21:07 
21:08 
21:09 
21:10 
21:11 
21:12 
21:13 
21:14 
21:15 
21:16 
21:17 
21:18 
21:19 
21:20 
21:21 
21:22 
21:23 
21:24 
21:25 
21:26 
21:27 
21:28 
21:29 
21:30 

Static Kiln Static Kiln Static Kiln Static Kiln 
#1 Temp #2 Temp #3 Temp #4 Temp 

"F 

336 
336 
334 
334 
334 
332 
332 
332 
330 
330 
329 
329 
327 
327 
327 
327 
325 
325 
325 
323 
323 
323 
323 
321 
321 
321 
320 
320 
318 
318 
316 
316 
314 
314 
312 

. •F 

681 
685 
692 
701 
708 
716 
721 
725 
726 
728 
728 
728 
728 
726 
725 
725 
723 
721 
721 
719 
717 
716 
714 
712 
712 
710 
708 
708 
707 
703 
696 
690 
683 
676 
671 

"F 
681 
680 
681 
683 
685 
690 
694 
699 
703 
707 
708 
710 
710 
710 
710 
710 
710 
710 
708 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
699 
699 
698 
698 
698 
696 

•F 

456 
456 
456 
456 
456 
456 
456 
456 
456 
455 
455 
455 
455 
455 
455 
455 
455 
455 
455 
455 
453 
453 
453 
453 
453 
453 
453 
453 
453 
453 
451 
451 
451 
451 
451 

Cartridge 
Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 
Pressure PA Pressure Pa Pressure Pa Pressure Pa Temp "F 

-19.0 -11.3 -24.4 -20.9 116 
-18.8 -9.9 
-16.3 -11.2 
-18.5 -11.5 
-17.5 -10.2 
-16.2 -10.9 
-16.8 -13.0 
-17.7 -11.2 
-16.2 -10.7 
-18.0 -11.7 
-17.2 -11.8 
-14.9 -9.8 
-19.1 -13.0 
-16.6 -12.6 
-17.8 -10.1 
-15.4 -11.4 
-18.1 -13.0 
-17.5 -12.2 
-18.7 -12.7 
-17.2 -11.7 
-17.5 -13.5 
-16.5 -11.8 
-17.9 -12.6 
-17.3 -12.0 
-17.9 -13.0 
-17.6 -11.6 
-17.9 -11.0 
-18.3 -12.6 
-19.5 -13.6 
-17.2 -11.3 
-18.2 -11.0 
-17.8 -11.4 
-16.2 -8.2 
-16.9 -10.0 
-18.2 -10.1 

-21.6 
-18.0 
-22.7 
-24.9 
-19.2 
-21.6 
-20.4 
-18.5 
-23.1 
-20.7 
-20.7 
-24.4 
-24.4 
-22.8 
-20.3 
-22.9 
-21.6 
-21.3 
-17.7 
-19.1 
-22.8 
-20.5 
-19.6 
-21.9 
-20.4 
-20.3 
-23.1 
-21.9 
-18.4 
-22.6 
-21.1 
-20.8 
-17.6 
-24.9 

• 

-19.3 
-20.5 
-21.5 
-18.1 
-15.5 
-21.1 
-19.2 
-19.7 
-21.5 
-20.9 
-14.1 
-20.0 
-16.1 
-17.3 
-19.3 
-21.1 
-18.1 
-23.4 
-19.1 
-19.3 
-20.2 
-21.2 
-18.9 
-19.6 
-17.4 
-16.4 
-20.7 
-21.0 
-18.7 
-22.7 
-14.7 
-18.9 
-19.2 
-21.8 

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 

'116 

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
115 

Cartridge 
Filter DP 

mBar 
4.2 
4.2 
4.0 
4.2 
4.2 
1.8 
1.9 
2.0 
2.0 
2.2 
2.2 
2.2 
2.5 
2.4 
2.5 
2.6 
2.7 
2.7 
2.8 
2.7 
2.8 
2.8 
2.8 
2.7 
2.9 
2.8 
2.7 
2.8 
2.9 
2.8 
2.8 
2.9 
2.8 
2.7 
2.9 

HEPA 
Filter DP 

mBar 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

> 

Stack 
Flow 

Nm3/h 
604 
611 
600 
608 
614 
606 
599 
609 
601 
602 
611 
600 
604 
597 
592 
591 
615 
607 
599 
589 
612 
611 
611 
602 
601 
596 
608 
597 
613 
607 
595 
597 
598 
606 
601 

Stack 
Flowacfm 

388 
392 
385 
390 
394 
389 
384 
390 
385 
386 
392 
385 
388 
383 
380 
379 
394 
390 
384 
378 
392 
392 
392 
386 
386 
382 
390 
383 
393 
389 
382 
383 
383 
388 
385 

• 



• 
A~CS -51 

Run 3 
Operating Data 

Fed going to 
SK-1 

6/27/2012 
Average 

Min 
Max 
Time 
7:00 
7:01 
7:02 
7:03 
7:04 
7:05 
7:06 
7:07 
7:08 
7:09 
7:10' 

7:11 
7:12 
7:13 
7:14 
7:15 
7:16 
7:17 
7:18 
7:19 
7:20 
7:21 
7:22 
7:23 
7:24 
7:25 
7:26 
7:27 
7:28 
7:29 
7:30 
7:31 
7:32 
7:33 
7:34 
7:35 
7:36 
7:37. 
7:38 
7:39 
7:40 
7:41 
7:42 
7:43 
7:44 
7:45 
7:46 
7:47 

Static Kiln Static Kiln Static Kiln Static Kiln 
#1 Temp #2 Temp #3 Temp #4 Temp 

"F "F "F "F 
699 709 696 707 
680 
712 

714 
712 
712 
712 
710 
708 
708 
707 
705 
703 
701 
699 
699 
698 
696 
694 
692 
690 
689 
689 
687 
685 
683 
681 
681 
681 
685 
690 
699 
703 
708 
710 
712 
714 
714 
714 
714 
714 
714 
712 
710 
708 
708 
707 
707 
705 
703 
701 

680 
735 

681 

680 
710 

696 
680 694 
680 694 
683 692 
687 692 
694 690 
703 690 
712 689 
719 689 
725 687 
728 687 
732 685 
734 685 
734 683 
734 683 
734 683 
734 681 
734 681 
732 680 
732 681 
730 683 
730 685 
728 690 
726 696 
726 699 
725 • 705 
723 707 
723 708 
721 710 
719 710 
719 710 
717 708 
716 708 
714 708 
712 707 
710 707 
710 705 
708 705 
707 705 
705 703 
703 701 
703 701 
701 699 
699 699 
699 698 
698 698 
696 696 
696 696 

""680 
730 

694 
694 
692 
692 
692 
690 
690 
689 
689 
687 
687 • 

685 
685 
685 
683 
683 

; 683 

681 
681 
681 
680 
681 
683 
689 
696 
703 
710 
717 
721 
725 
726 
726 
728 
728 
728 
728 
728 
726 
726 
726 
725 
725 
723 
723 
721 
721 
719 
719 

• 
Cartridge 

Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 
Pressure Pa Pressure Pa Pressure Pa Pressure Pa 

-24.7 -12.1 -22.1 -19.7 
-31.9 -15.4 -27.6 -25.7 
-8.6 -9.4 -17.0 -14.2 

-23.8 
-25.5 
-25.9 
-24.2 
-26.4 
-24.5 
-25.5 
-25.7 
-28.5 
-26.9 
-27.8 
-28.2 
-26.6 
-27.9 
-24.1 
-27.2 
-25.6 
-25.6 
-25.5 
-28.4 
-27.5 
-28.2 
-27.4 
-24.2 
-25.0 
-25.0 
-27.1 
-27.3 
-23.5 
-24.5 
-27.7 
-26.2 
-24.0 
-24.8 
-25.8 
-25.3 
-25.9 
-25.2 
-27.1 
-25.9 
-22.3 
-28.3 
-28.1 
-25.8 
-25.0 
-26.3 
-26.3 
-25.3 

-11.0 
-11.6 
-9.5 

-11.2 
-10.8 
-10.5 

-10.2 
-11.2 
-11.1 

• -11.6 

-11.3 
-13.9 
-11.7 
-10.6 
-9.7 

-11.3 
-11.2 
-11.7 
-10.5 
-11.3 
-12.9 
-12.1 
-11.6 
-11.3 
-10.1 
-10.5 
-9.8 

-11.9 
-11.0 
-11.4 
-12.8 
-10.7 
-10.3 
-10.4 
-12.2 
-11.1 
-11.2 
-10.4 
-11.7 
-10.3 
-11.4 
-11.5 
-12.3 
-11.0 
-11.8 
-10.9 
-11.1 
-10.8 

-20.6 
-23.2 
-23.7 
-23.7 
-28.1 
-22.3 
-24.7 
-18.2 
-21.6 
-20.9. 

' -20.5 
. -24.6 

-22.2 
-22.2 
-25.0 
-21.7 
-22.4 
-21.2 
-22.1 
-24.1 
-23.8 
-23.0 
-25.0 
-20.0 
-22.1 
-23.3 
-18.7 
-21.0 
-22.7 
-24.6 
-23.7 
-25.0 
-22.9 
-22.0 
-24.2 
-25.7 
-24.2 
-22.0 
-25.5 
-21.7 
-17.7 
-27.6 
-22.6 
-24.0 
-18.6 
-25.4 
-24.5 
-19.9 

-18.0 
-19.7 
-14.7 
-20.4 
-19.8 
-17.9 
-17.2 
-19.0 
-19.5 
-19.2 
-18:9 
-19.6 
-18.7 
-21.0 
-21.1 
-20.3 
-18.8 
-22.2 
-15.3 
-19.8 
-20.6 
-18.6 
-21.3 
-15.1 
-19.7 
-18.4 
-15.9 
-22.2 
-19.0 
-14.5 
-21.2 
-21.5 
-21.0 
-18.5 
-14.6 
-20.6 
-18.2 
-19.1 
-20.0 
-20.3 
-19.3 
-16.0 
-23.4 
-16.5 
-20.3 
-18.6 
-19.3 
-22.2 

Temp "F 
123 
119 
126 

116 
116 
116 
116 
116 
116 
116 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
117 
118 
118 
117 
118 
118 
118 
118 

' 118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
119 
119 
119 
119 
119 
119 
119 
119 

Cartridge 
Filter DP 

mBar 
3.3 
1.8 
4.3 

3.5 
3.6 
3.6 
3.5 
3.7 
3.5 
3.6 
3.6 
3.7 
3.6 
3.6 
3.8 
3.7 
3.7 
3.5 
3.7 
3.6 
3.6 
3.6 
3.7 
3.7 
3.7 
3.7 
3.5 
3.6 
3.6 
3.6 
3.7 
3.6 
3.5 
3.7 
3.6 
3.5 
3.5 
3.6 
3.7 
3.6 
3.6 
3.7 
3.6 
3.5 
3.7 
3.7 
3.6 
3.5 
3.6 
3.6 
3.6 

HEPA 
FilterDP 

mBar 
0.8 
0.7 
0.8 

0.8 
0.9 
0.9 
0.8 
0.8 
0.8 
0.8 
0.9 
0.9 
0.8 
0.9 
0.9 
0.8 
0.8 
0.9 
0.8 
0.9 
0.8 
0.9 
0.8 
0.9 
0.9 
0.8 
0.9 
0.9 
0.9 
0.8 
0.8 
0.9 
0.8 
0.8 
0.9 
0.9 
0.9 
0.8 
0.8 
0.9 
0.8 
0.9 
0.9 
0.8 
0.8 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

Stack 
Flow Stack 

Nm3/h Flow ~cfm 
602 391 
589 381 
622 405 

597 
613 
612 
600 
602 
602 
595 
611 
609 
601 
609 
605 
602 
598 
607 
598 
610 
593 
607 
G02 
611 
604 
606 
595 
594 
605 
594 
598 
609 
595 
599 

. 613 
606 
605 
595 
597 
611 
593 
599 
613 
590 
599 
610 
609 
599 
609 
604 
609 

383 
393 
393 
385 
386 
386 
382 
392 
391 

, 386 

391 
388 
387 
384 
390 
384 
392 
381 
390 
387 
393 
389 
390 
383 
382 
389 
382 
385 
392 
383 
386 
395 
390 
390 
383 
384 
394 
382 
386 
395 
380 
386 
393 
392 
386 
392 
389 
393 

• 



APCS-51 
Run3 

Operating Data 

Feed Start 

• 

6/27/2012 
7:48 
7:49 
7:50 
7:51 
7:52 
7:53 
7:54 
7:55 
7:56 
7:57 
7:58 
7:59 
8:00 
8:01 
8:02 
8:03 
8:04 
8:05 
8:06 
8:07 
8:08 
8:09 

8:10 
8:11 
8:12 
8:13 
8:14 
8:15 
8:16 
8:17 
8:18 
8:19 
8:20 
8:21 
8:22 
8:23 
8:24 
8:25 
8:26 
8:27 
8:28 
8:29 
8:30 
8:31 
8:32 
8:33 
8:34 
8:35 
8:36 
8:37 
8:38 
8:39 

Static Kiln Static Kiln Static Kiln Static Kiln ' Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

"F "F "F "F. Pressure Pa Pressure Pa Pressure Pa Pressure Pa Temp "F 
701 694 694 717 -27.1 -13.0 -26.6 -21.1 119 
699 692 694 716 -26.0 -12.1 -23.4 -17.6 119 
698 692 692 716 -25.2 -11.7 -23.3 -20.9 119 
696 690 692 714 -26.8 -10.8 -24.8 -14.2 119 
694 690 692 714 -26.3 -12.3 -24.7 -16.9. 119 
692 689 690 712 -25.1 ' -10.4 -20.6 -19.5 119 
692 687 690 712 -25.8 -11.2 -22.1 -17.6 119 
690 687 689 710 -26.5 -10.4 -22.4 -20.8 119 
689 685 689 710 -25.3 -10.8 -25.1 -19.4 119 
687 683 687 708 -25.4 -10.1 -20.8 -16.2 119 
685 681 687 708 -27.0 -11.5 -24.9 -19.5 119 
683 681 685 707 -26.8 -11.8 -25.2 -19.9 119 
683 680 685 707 -26.3 -11.0 -24.5 -19.5 119 
681 681 685 705 -26.2 -12.0 -26.3 -20.8 119 
680 683 683 705 -24.0 -11.2 -23.3 -17.1 119 
681 689 683 705 -26.7 -11.8 -24.3 -18.3 119 
689 696 681 703 -27.7 -10.0 -26.0 -18.9 119 
694 705 681 703 -24.5 -10.9 -22.4 -15.3 119 
701 714 • 681 701 -25.5 -9.9 -23.7 -19.9 119 
705 721 680 701 -24.1 -9.7 -23.6 -18.6 119 
708 726 681 699 -25.5 -12.6 -19.7 -16.5 119 
710 730 683 699 -27.0 -11.5 -27.4 -21.2 120 
712 732 687 698 -25.1 -12.0 -21.5 -17.4 120 
714 734 690 698 -22.2 -10.0 -19.2 -19.3 120 
714 734 696 696 -26.1 -13.8 -23.7 -24.4 120 
714 734 701 696 -27.0 -13.0 -25.9 -21.0 120 
714 735 705 694 -25.3 -11.3 -21.8 -20.2 119 
712 734 707 694 -23.9 -11.3 -19.2 -20.4 119 
712 734 708 694 -25.2 -12.5 -21.2 -17.1 119 
712 734 710 692 -26.4 -11.9 -24.7 -20.1 119 
710 732 710 692 -24.4 -11.1 -22.3 -15.7 119 
708 730 710 690 -27.0 -10.7 -23.6 -20.4 119 
707 730 708 690 -24.7 -11.0 -21.8 -23.2 119 
707 728 708 690 -22.6 -11.7 -21.8 -22.6 119 
705 728 708 689 . -28.0 . -12.0 -25.3 -23.1 119 
703 
701 
701 
699 
699 
698 

. 696 
694 
692 
690 
689 
687 
685 
683 
681 
681 
683 

726 
725 
725 
723 
721 
719 
717 
717 
716 
714 
712 
712 
710 
708 
708 
707 
705 

707 
707 
705 
705 
703 
703 
701 
701 
699 
699 
698 
698 
696 
696 
694 
694 
692 

689 
687 
687 
687 
685 
685 
685 
683 
683 
683 
681 
681 
680 
681 
681 
685 
690 

-23.8 
-23.1 
-23.9 
-27.4 
-26.0 
-24.4 
-24.4 
-28.5 
-24.5 
-24.4 
-26.9 
-26.3 
-25.5 
-25.6 
-24.6 
-24.6 
-26.3 

-11.3 -21.6 
-11.6 -23.0 
-12.1 -18.1 
-11.7 -26.7 
-10.8 -23.0 
-10.7 -23.7 
-10.3 -22.0 
-12.5 -23.7 
-11.1 -22.0 
-12.4 -23.6 
-10.2 -23.9 
-11.2 -20.9 
-10.7 -20.7 
-10.6 -26.2 
-12.3 -22.9 
-12.0 -22.1 
-11.6 -24.9 

•• 

-21.9 
-19.3 
-19.9 
-17.1 
-15.5 
-22.9 
-18.9 
-21.3 
-18.8 
-21.4 
-20.5 
-20.3 
-21.2 
-16.5 
-20.2 
-21.9 
-18.6 

119 
1;19 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
120 
119 

Cartridge 
Filter DP 

mBar 
3.7 
3.7 
3.6 
3.6 
3.7 
3.6 
3.6 
3.7 
3.6 
3.5 
3.7 
3.6 
3.6 
3.7 
3.5 
3.7 
3.6 
3.6 
3.6 
3.5 
3.6 
3.8 
3.6 
3.5 
3.7 
3.7 
3.6 
3.5 
3.6 
3.7 
3.6 
3.7 
3.6 
3.6 
3.8 
3.6 
3.6 
3.6 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.9 
3.9 
3.8 
3.9 
3.9 
4.0 
4.0 
4.1 

HEPA 
FilterDP 

mBar 
0.9 
0.9 
0.8 
0.8 
0.9 
0.9 
0.8 
0.9 
0.9 
0.8 
0.8 
0.8 
0.8 
0.9 
0.9 
0.8 
0.8 
0.9 
0.8 
0.8 
0.8 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

. 0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

Stack 
Flow 

Nm3/h 
606 
613 
596 
596 
608 
608 
594 
610 
611 
589 
605 
611 
594 
604 
603 
602 
612 
611 
598 
592 
592 
606 
617 
604 
598 
603 
597 
605 
607 
609 
597 
602 
596. 

604 
606 
596 
594 
595 
610 
604 
610 
614 
612 
594 
612 
600 
607 
594 
607 
611 
596 
606 

Stack 
Flowacfm 

391 
395 
384 
384 
392 
392 
383 
393 
394 
380 
390 
394 
383 
390 
389 
389 
395 
394 
386 
382 
382 
391 
398 
390 
386 
389 
385 
391 
392 
393 
385 
388 
384 
389 
391 
385 
383 
384 
394 
390 
394 
396 
395 
383 
394 
387 
391 
383 
392 
394 
384 
391 

• 



•• 
APCS-S1 

Run3 
Operating Data 

Sampling Start 

6/27/2012 
8:40 
8:41 
8:42 
8:43 
8:44 
8:45 
8:46 
8:47 
8:48 
8:49 
8:50 
8:51 
8:52 
8:53 
8:54 
8:55 
8:56 
8:57 
8:58 
8:59 
9:00 
9:01 
9:02 
9:03 
9:04 
9:05 
9:06 
9:07 
9:08 
9:09 
9:10 
9:11 
9:12 
9:13 
9:14 
9:15 
9:16 
9:17 
9:18 
9:19 
9:20 
9:21 
9:22 

. 9:23 
9:24 
9:25 
9:26 
9:27 
9:28 
9:29 
9:30 
9:31 

• 
Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

"F "F "F "F Pressure Pa Pressure Pa Pressure Pa Pressure Pa Temp "F 
690 703 692 699 -25.5 -11.6 -20.6 -16.7 119 
698 703 690 707 -23.8 -10.8 -20.4 -19.2 119 
703 701 690 712 -27.3 -12.2 -24.0 -16.4 119 
707 699 690 719 -23.3 -10.7 -18.9 -16.2 119 
710 699 689 723 -26.1 -10.6 -20.6 -20.2 119 
712 
712 
712 
712 
712 
712 
710 
708 
707 
707 
705 
703 
701 
699 
698 
696 
694 
694 
692 
690 
687 
685 
683 
681 
680 
681 
687 
694 
701 
705 
708 
710 
712 .• 

712 
712 
712 
712 
710 
710 
708 
707 
705 
703 
701 
701 
699 
696 

698 
698 
696 
694 
692 
690 
690 
689 
689 
687 
685 
685 
683 
681 
681 
680 
680 
681 
685 
692 
701 
710 
717 
725 
728 
732 
734 
735 
735 
735 
735 
735 
734 
734 
732 
732 
730 
728 
728 
726 
725 
725 
723 
721 
721 

• 719 
717 

689 
687 
687 
685 
685 
683 
683 
683. 

681 
681 
680 
680 
681 
685 
689 
694 
699 
703 
707 
708 
710 
710 
710 
708 
708 
708 
707 
707 
707 
705 
703 
703 
703 
701 
701 
699 
699 
698 
698 
696 
696 
694 
694 
692 
692 
690 
690 

726 
728 
728 
728 
728 
728 
728 
728 
728 
726 
726 
725 
725 
723 
723 
721 
721 
719 
717 
717 
716 
716 
714 
714 
712 
712 
710 
710 
710 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
699 
699 
698 
698 
696 
696 
694 
694 

-22.7 
-25.6 
-23.9 
-22.4 
-24.2 
-23.4 
-24.2 
-23.5 
-23.8 
-26.6 
-25.3 
-26.0 
-23.1 
-25.3 
-8.6 

-24.4 
-27.3 
-23.3 
-24.5 
-24.3 
-22.8 
-23.9 
-24.6 
-25.5 
-24.4 
-23.8 
-25.2 
-24.5 
-24.4 
-24.1 
-22.4 
-23.4 
-25.6 
-25.5 
-25.7 
-27.3 
-25.0 
-23.1 
-27.1 
-24.0 
-24.5 
-22.6 
-23.3 
-23.5 

. -23.4 

-23.5 
-26.3 

-11.2 
-13.0 
-10.8 
-12.3 
-12.2 
-10.9 
-13.0 
-10.0 
-9.4 

-12.2 
-11.1 
-10.8 
-11.1 
-12.8 
-13.0 
-10.1 
-12.2 
-11.0 
-10.9 
-11.3 
-11.6 
-11.0 

-12.8 
-12.2 
-11.9 
-10.2 
-9.7 

-12.5 
-11.4 
-13.1 
-12.1 
-11.3 
-11.2 
-11.7 
-12.4 
-12.8 
-11.2 
-9.9 

-12.7 
-10.5 
-13.2 
-9.9 

-12.0 
-12.3 
-10.7 
-10.5 

' -12.2 

-22.1 
-23.2 
-21.1 
-20.6 
-21.6 
-21.1 
-24.0 
-22.7 
-22.0 
-23.0 
-25.3 

-24.7, 
-21.2 
-21.4 
-22.3 
-21.6 
-24.8 
-24.1 
-21.8 
-21.5 
-23.6 
-22.3 
-26.8 

.,·24.5 
-24.5 
-23.5 
-24.7 
-23.3 
-22.5 
-21.6 
-23.8 
-21.2 
-23.7 
-23.1 
-24.3 
-24.7 
-23.8 
-21.5 
-24.5 
-22.5 
-21.8 
-20.7 
-23.7 
-22.0 
-24.5 
-23.2 
-22.1 

-21.6 
-21.6 
-15.0 
-15.5 
-19.7 
-17.9 
-21.1 
-20.8 
-18.8 
-19.0 
-15.8 
-21.9 
-20.8 
-19.4 
-19.0 
-20.1 
-18.9 
-21.0 
-20.7 
-20.2 
-21.6 
-19.8 
-21.4 
-20.5 
-20.3 
-20.1 
-18.8 
-20.1 
-24.8 
-19.2 
-17.8 
-16.6 
-17.1 
-22.6 
-22.1 
-20.4 
-19.4 
-17.6 
-22.7 
-19.6 
-19.2 
-19.6 
-17.7 
-21.9 
-23.4 
-16.1 
-20.8 

119 
119 
119 
119 
119 
119 
120 
120 
120 
120 
120 
120 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
122 
122 
122 
122 
121 
121 
121 
121 
121 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 

Cartridge 

Filter DP 
mBar 
4.0' 
3.9 
4.1 
3.9 
4.1 
4.2 
4.2 
4.1 
4.0 
4.2 
4.1 
4.3 
4.2 
4.2 
2.1 
2.2 
2.3 
2.4 
2.5 
2.5 
2.6 
2.7 
2.7 
2.8 
2.8 
2.8 
2.9 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 
3.2 
3.1 
3.3 
3.2 

. 3.3 

3.3 
3.4 
3.4 
3.4 
3.3 
3.5 
3.4 
3.6 
3.4 
3.5 
3.5 
3.5 
3.6 
3.6 

HEPA 
Filter DP 

mBar 
0.8 
0.8. 

0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
o.8/ 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

• 0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

Stack 
Flow 

Nm3/h 
612 
595 
610 
603 
608 
599 
607 
600 
600 
610 
597 
599 
608 
598 
605 
612 
596 
592 
609 
593 
594 
606' 

591 
589 
595 
593 
594 
606 
598 
595 
591 
610 
612 
599 
600 
601 
603 
594 
596 
604 
606 
596 
600 
617 
609 
607 
593 
611 
592 
600 

607 
594 

Stack 
Flowacfm 

395 
384 
393 
389 
392 
386 
391 
387 
387 ' 
393 
385 
387 
392 
386 
391 
396 
385 
383 
394 
384 
384 

• 392 

383 
381 
385 
384 
385 
393 
387 
385 
383 
395 
396 
388 
389 
389 
390 
385 
386 
391 
392 
386 
388 
399 
395 
393 
384 
396 
383 
389 
393 
384 

• 



APCS ·51 Static Kiln Static Kiln Static Kiln Static Kiln Cartridge Cartridge 
Run 3 #1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet Filter DP 

Operating Data 6/27/2012 •F •F •F •F Pressure Pa Pressure Pa Pressure Pa Pressure Pa Temp •F mBar 

• 

9:32 694 716 689 694 ·22.9 ·12.4 ·22.3 ·15.6 122 3.6 
9:33 
9:34 
9:35 
9:36 
9:37 
9:38 
9:39 
9:40 
9:41 
9:42 
9:43 
9:44 
9:45 
9:46 
9:47 
9:48 
9:49 
9:50 
9:51 
9:52 
9:53 
9:54 
9:55 
9:56 
9:57 
9:58 
9:59 

10:00 
10:01 
10:02 
10:03 
10:04 
10:05 
10:06 
10:07 
10:08 
10:09 
10:10 
10:11 
10:12 
10:13 
10:14 
10:15 
10:16 
10:17 
10:18 
10:19 
10:20 
10:21 
10:22 
10:23 

692 
690 
689 
687 
685 
683 
681 
680 
681 
687 
694 
701 
705 
708 
710 
712 
712 
712 
710 
710 
710 
708 
707 
705 
705 
703 
701 
698 
696 
694 
692 
690 
689 
687 
685 
683 
681 
680 
681 
687. 
694 
701 
705 
708 
710 
712 
712 
712 
712 
712 
710 

716 
714 
712 
710 
710 
708 
707 
707 
705 
703 
703 
701 
699 
699 
698 
696 
696 
'694 

692 
690 
690 
689 
689 
687 
685 
685 
683 
681 
681 
680 
680 
683 
687 
694 
703 
712 
719 
725 
728 
732 
732 
734 
734 
734 
734 
734 
734 
732 
730 
730 
730 

689 692 
687 692 
687 692 
687 690 
685 690 
685 690 
683 689 
683 689 
683 687 
681 687 
681 687 
680 685 
681 685 
683 685 
685 683 
690 683 
696 681 
699· 681 
705 680 
707 681 
708 683 
710 687 
710 692 
710 699 
708 707 
708 714 
708 719 
707 723 
707 726 
705 728 
705 728 
705 730 
703 ) 730 
703 730· 
701 728 
701 728 
699 728 
699 726 
698 726 
698 725 
696 725 
696 723 
694 723 
694 721 
692 719 
692 719 
690 719 
690 717 
689 717 
689 716 
689 716 

-24.5 
·22.2 
-25.5 
-23.7 
-23.4 
-24.1 
-23.5 
-24.6 
·22.7 
-25.5 
-24.2 
-24.0 
-24.2 

·22.8 
·26.3 
·22.2 
-23.6 
-24.0 
-24.8 

·24.5 
·24.4 
-23.0 
·25.1 
·26.9 
·22.9 
·23.1 
·25.9 
·24.7 
·24.6 
·23.1 
-26.7 

·23.6 
·27.3 
·24.0 
·24.1 
·24.6 
·23.5 
·25.1 
·23.7 
·26.5 
·25.6 
·25.9 
·23.6 
·25.1 
·24.3 
·26.9 
·25.3 
·23.7 
·24.5 
·25.6 
·25.5 

-12.7 
·11.6 
·14.0 
·11.7 
·13.4 
·12.9 
·11.1 
-13.0 
·11.6 
·12.3 
·12.5 
·12.5 
·12.4 
·12.4 
·12.6 
·10.6 
·11.8 
·11.9 
·11.7 

"·12.7 
·13.3 
·10.4 
·11.8 
·13.6 
·14.4 
·11.6 
·13.9 
·12.0 
·12.5 
·11.7 
·13.8 
·13.2 
·12.2 
-11.0 
·12.4 
·13.5 
·12.9 
·12.3 
·11.8 
·14.0 
·13.5 
·14.2 
·12.0 
·13.9 
·11.2 
·12.3 
·11.3 
-11.3 

·12.0 
·11.9 
·13.5 

·20.1 
-22.5 

·26.7 
·19.0 
·20.4 
·23.8 
·22.0 
·24.7 
·22.0 
-18.6 
·23.6 
-21.0 
·22.8 
-20.1 
·23.5 
·21.3 
·20.4 
-19.6 
·21.4 
·21.2 
-20.6 
·18.5 
·19.3 
·20.8 
-22.7 

·21.0 
·21.6 
·18.6 
·22.8 
·17.0 
-22.7 
·25.8 
-26.8 

·21.3 
·21.2 
·23.9 
-20.5 
·22.4 

- ·21.1 
·24.4 
·22.0 
·21.3 
·21.7 
·20.2 
-19.4 

·23.5 
·19.5 
·22.9 
·17.7 
·21.3 
·23.3 

• 

-18.3 
·18.4 
·14.2 
-20.6 
·18.8 
-17.3 

·19.9 
·21.4 
·23.4 
·20.3 
·21.3 
-17.0 
·19.7 
·18.4 
·20.0 
·18.7 
·19.8 
-21.6 
·21.6 
·20.1 
-16.8 
·17.9 
·21.3 
·18.3 
·21.0 
·22.8 
·18.5 
·18.7 
·16.7 
·16.2 
·20.9 
·21.6 
·21.4 
·15.4 
·19.0 
-22.7 
-21.5 
-20.3 
-19.6 
-22.1 
-18.7 
-21.3 
-20.0 
-19.8 
-20.3 
-21.3 
-20.6 
-18.1 
-19.1 
-17.7 
-20.3 

122 
122 
122 
122 
122 
122 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
121 
122 
121 
121 
121 
121 
121 
121 
122 
122 
122 
122 
122 
122 
122 
122 
122 
123 
123 
123 
123 
123 
123 
123 
123 
123 
124 
124 
124 
124 
124 
124 

3.7 
3.7 
3.8 
3.8 
3.7 
3.8 
3.8 
3.8 
3.8 
3.9 
3.8 
3.8 
3.9 
3.9 
4.0 
3.8 
3.9 
3.9 
4.1 
3.9 
4.0 
3.9 
4.1 
4.2 
4.2 
4.1 
4.2 
4.1 
4.3 
1.8 
1.9 
2.0 
2.1 
2.1 
2.2 
2.3 
2.3 
2.4 
2.4 
2.5 
2.5 
2.6 
2.5 
2.6 
2.6 
2.8 
2.7 
2.7 
2.8 
2.9 
2.9 

HEPA Stack 
Filter DP Flow Stack 

mBar Nm3/h Flow acfm 
0.8 599 388. 

0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.7 
0.7 

612 
596 
606 
599 
591 
609 
596 
611 
593 
598 
602 
594 
614 
612 
598 
598 
591 
596 
600 
604 
613 
599 
594 
612 
604 
614 
598 
597 
605 
600 
606 
603 
608 
598 
597 
602 
596 
596 
610 
600 
608 
602 
604 
607 
590 
599 
603 
598 
614 
595 
594 

397 
386 
393 
388 
383 
394 
386 
396 
384 
387 
390 
384 
397 
396 
387 
387 
383 
386 
388 
391 
397 
388 
385 
396 
391 
398 
387 
387 
392 
389 
392 
391 
394 
388 
387 
391 
387 
387 
396 
389 
395 
391 
392 
394 
384 
390 
392 
389 
399 
387 
386 

• 



I 

• 
APCS-S1 

Run3 
Operating Data 

• '-

" Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 
#1 Temp · #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 

6/27/2012 "F. "F "F "F Pressure Pa Pressure Pa Pressure Pa Pressure Pa Temp "F 
10:24 710 728 687 - 714 -24.0 -11.7 -19.6 -18.5 124 
10:25 708 726 687 714 -25.5 -15.4 -24.5 -20.7 124 
10:26 707 726 685 712 -25.7 -13.9 -26.6 -25.7 124 
10:27 705 725 685 712 -25.1 -11.2 -20.9 -19.5 124 
10:28 703 723 683 710 -24.5 -14.7 -24.~ -19.0 124 
10:29 
10:30 
10:31 
10:32 
10:33 
10:34 
10:35 
10:36 
10:37 
10:38 
10:39 
10:40 
10:41 
10:42 
10:43 
10:44 
10:45 
10:46 
10:47 
10:48 
10:49 
10:50 
10:51 
10:52 
10:53 
10:54 
10:55 
10:56 
10:57 
10:58 
10:59 
11:00 
11:01 
11:02 
11:03 
11:04 
11:05 
11:06 
11:07 
11:08 
11:09 
11:10 
11:11 
11:12 
11:13 
11:14 
11:15 

701 
699 
698 
696 
694 
692 
690. 
689 
687 
685 
683 
683 
681 
680 
683 
689 
696 
703 
707 
708 
712 
712 
712 
712 
712 
712 
710 
708 
707 
707 
705 
703 
701 
699 
698 
696 
694 
692 
690 
689 
685 
683 
683 
681 
680 
683 
689 

723 
721 
719 
717 
717 
716 
714 
712 
712 
710 
708 
708 
707 
705 
703 
703 
701 
699 
699 
698 
696 
696 
694 
692 
690 
690 
689 
687 
687 
685 
683 
683 
683 
681 
680 
680 
683 
687 
694 
701 
710 
717 
723 
726 

. 730 

732 
734 

683 
683 
681 
681 
681 
680 
681 
685 
689 
692 
698 
703 
705 
708 
708 
710 
710 
710 
708 
708 
707 
707 
705 
705 
705 
703 
703 
701 
701 
699 
699 
698 
698 
696 
696 
694 
694 
692 
692 
690 
690 
690 
689 
689 
687 
687 
685 

710 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
699 
699 
698 
698 
698 
696 
696 
694 
694 
694 
692 
692 
692 
690 
690 
690 
689 
689 
687 
687 
685 
685 
685 
683 
683 
681 
681 
681 
680 
681 
685 
690 
696 
705 
712 
717 

-24.7 
-24.4 
-22.2. 
-24.6 
-24.4 
-15.2 
-26.8 
-23.9 
-25.3 
-23.5 
-25.5 
-24.4 
-23.4 
-23.0 
-23.7 
-25.4 
-21.9 
-25.3 
-25.7 
-25.0 
-28.9 
-26.7 
-23.8 
-26.7 
-25.4 

. -26.4 

-26.0 
-24.2 
-26.9 
-25.9 
-29.4 
-27.0 
-25.4 
-25.3 
-25.7 
-24.5 
-27.4 
-25.2 
-27.1 
-27.0 
-25.8 
-26.2 
-27.3 
-25.7 
-25.5 
-24.5 
-24.7 

-12.2 
-13.5 
-14.5 
-12.0 
-12.4 
-10.9 
-12.9 
-12.6 
-14.9 
-12.1 
-13.3 
-10.5 
-10.6 
-11.5 
-11.0 
-12.6 
-12.1 
-13.3 
-11.9 
-12.6 
-12.0 
-10.7 
-12.2 
-12.7 
-11.3 
-12.6 
-13.3 
-12.1 
-12.6 
-13.2 
-12.2 
-12.8 
-14.3 
-14.0 
-12.1 
-11.4 
-13.5 
-10.2 
-14.1 
-13.0 
-12.5 
-10.5 
-12.3 
-13.5 
-12.0 
-9.9 

-12.5 

-22.4 
-21.5 
-24.4 
-20.4 
-21.5 
-20.0 
-23.1 
-23.2 
-22.6 
-22.3 
-23.3 
-19.8 
-22.2 
-21.1 
-20.7 
-20.4 
-20.7 
-22.5 
-24.2 
-24.1 
-23.7 
-20.8 
-17.9 
-21.9 
-21.3 
-23.9 
-21.5 
-20.0 
-27.6 
-22.8 
-20.4 
-23.8 
-27.2 
-20.0 
-22.5 
-20.9 
-25.1 
-20.7 
-22,6 
-20.8 
-21.6 
-18.9 
-24.3 
-21.3 
-20.6 
-20.2 
-20.1 

-17.1 
-19.2 
-21.1 
-20.9 
-17.1 
-17.4 
-18.4 
-20.5 
-20.1 
-18.7 
-21.0 
-21.0 
-19.2 
-18.3 
-21.6 
-17.1 
-14.5 
-22.0 
-20.6 
-16.9 
-24.6 
-16.9 
-18.2 
-24.4 
-16.3 
-21.6 
-22.8 
-19.3 
-24.6 
-18.0 
-19.5 
-22.2 
-21.8 
-17.0 
-19.0 
-17.9 
-21.6 
-17.4 
-20.7 
-20.5 
-19.3 
-19.0 
-24.1 
-19.2 
-21.1 
-18.6 
-18.7 

124 
124 
124 
125 
125 
125 
124 
124 
124 
124 
124 
124 
124 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

. 125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

Cartridge 
Filter DP 

mBar 
2.9 
3.0 
3.1 
3.0 
3.1 
3.1 
3.2 
3.3 
3.2 
3.2 
3.1 
3.4 
3.3 
3.3 
3.2 
3.4 
3.3 
3.3 
3.4 
3.4 
3.5 
3.4 
3.6 
3.5 
3.6 
3.7 
3.5 
3.5 

'3.7 

3.6 
3.8 
3.7 
3.7 
3.9 
3.8 
3.8 
3.9 
3.9 
3.8 
3.8 
3.8 
4.0 
3.9 
4.0 
4.0 
4.0 
3.9 
4.1 
4.0 
4.1 
4.0 
4.0 

HEPA 
FilterDP 

mBar 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.7 
0.8 
0.8 
0.7 
0.7 
0.8 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

·o.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

Stack 
Flow 

Nm3/h 
600 
602 
613 
605 
615 
608 
596 
608 
611 
594 
600 

610 
592 
594 
599 
596 
605 
594 
608 
598 
593 
606 
599 
600 
593 
614 
606 
597 
601 
596 
603 
598 
595 
607 
609 
612 
603 
605 
612 
599 
593 
606 
597 
605 
611 
609 
604 
600 
600 
614 
596 
598 

Stack 
Flowacfm 

391 
392 
399 
394 
400 
396 
388 
396 
398 
387 
391 
397 
385 
386 

390. 
388 
394 
387 
396 
389 
386 
395 
390 
391 
386 
400 
395 
389 
392 
388 
393 
389 
387 
395 
397 
399 
393 
394 
399 
390 
386 
395 
389 
394 
398 
397 
394 
391 
391 
400 
388 
390 

• 

" 

) 



APCS·S1 
Run3 

Operating Data 

Run Complete 

• 

6/27/2012 
11:16 
11:17 
11:18 
11:19 
11:20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11:32 
11:33 
11:34 
11:35 
11:36 
11:37 
11:38 
11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12:00 

Static Kiln Static Kiln Static Kiln Static Kiln Cartridge 

#1 Temp #2 Temp #3 Temp #4 Temp Static Kiln #1 Static Kiln #2 Static Kiln #3 Static Kiln #4 Filter Outlet 
"F "F "F "F Pressure Pa Pressure Pa Pressure Pa Pressure Pa Temp "F 

696 734 685 721 ·25.2 ·12.3 ·21.7 ·18.7 125 
701 734 685 725 ·25.5 ·12.5 ·22.7 ·19.8 125 
707 732 683 726 ·25.4 ·12.9 -22.3 ·18.9 125 
708 732 683 728 ·23.6 -9.8 ·21.8 -18.4 125 
710 732 681 728 ·26.0 ·12.4 ·21.5 ·20.2 125 
710 
712 
710 
710 

710 
708 
707 
705 
703 
701 
699 
698 
696 
694 
692 
690 
690 
689 
687 
685 
683 
681 
681 
683 
690 
698 
703 
707 
708 
710 
712 
712 
712 
710 
708 
708 
707 
707 
705 
703 

732 
730 
730 
728 
726 
726 
725 
723 
723 
721 
721 
719 
717 
716 
716 
714 
712 
710 
710 
708 
708 
707 
705 
703 
703 
701 
699 
698 
698 
696 
694 
694 
692 
690 
689 
689 
687 
687 
685 
685 

681 
681 
680 
681 
683 
687 
692 
698 
701 
705 
707 
708 
710 
710 
708 
708 
708 
707 
707 
705 
705 
705 
703 
703 
701 
701 
699 
699 
698 
698 
696 
696 
694 
694 
692 
692 
692 
690 
690 
689 

728 
728 
728 
728 
728 
726 
726 
725 
725 
723 
723 
721 
721 
719 
719 
717 
717 
716 
716 
714 
714 
712 
712 
710 
710 
708 
708 
707 
707 
705 
705 
703 
703 
701 
701 
701 
699 
699 
698 
698 

-30.7 
·25.2 
-25.1 
·24.5 
-25.3 
·22.9 
·24.6 
-31.0 
·26.5 
·24.0 
-30.3 
·24.1 
·24.6 
·25.9 
·25.5 
·24.8 
·22.9 
-23.6 
-23.9 
·24.0 
·23.1 
·24.3 
·23.9 
·25.1 
-24.3 
·24.2 
·26.1 
·24.6 
·23.1 
-24.1 
·24.1 
·31.9 
·24.8 
·24.7 
·22.7 
·25.8 
·26.0 
-24.5 
·24.7 
·23.9 

-11.5 
·12.2 
·11.8 
·11.6 
·11.6 
·10.4 
·12.6 
·11.8 
·10.8 
-10.7 
·12.4 
·10.7 
·12.0 
·11.5 
·12.2 
·11.9 
·12.9 
·10.5 
·10.6 
·11.9 
·12.9 
~12.0 

·11.2 
·12.4 
·10.1 
·10.7 
·13.5 
-12.5 
·11.0 
·12.1 
·11.3 
-10.9 
·10.2 
·11.9 
·12.6 
·11.7 
·12.1 
·11.6 
·11.5 
·11.5 

') 

-19.1 
·26.6 
-20.2 
·20.4 
-24.5 
-23.8 
-21.4 
·26.2 
·22.6 
-20.9 
·20.0 
·21.1 
-22.1 
-21.2 
·22.9 
·20.0 
-22.4 
·18.7 
·23.6 
-25.6 
·19.3 
-19.8 
·22.9 
-22.1 
·19.7 
-17.8 
·23.1 
-21.0 
·20.9 
·22.8 
-21.9 
·23.0 . 
-19.3 
·21.5 
-20.5 
-24.8 
·19.0 
-19.0 
-20.5 
·21.3 

" 

• 

·20.3 
·21.3 
-19.3 
·15.6 
-19.9 
·23.1 
·19.5 
·20.2 
-18.2 
-19.2 
·19.2 
·16.6 
·22.5 
-19.1 
·23.5 
·22.4 
-18.9 
·19.4 
·18.8 
-20.1 
·16.4 
-21.7 
·18.2 
-20.0 
·18.9 

·-14.2 

·20.1 
-15.3 
·21.5 
·18.8 
-16.6 
·15.6 
·22.2 
·20.9 
·19.6 
·23.1 
·18.8 
-19.7 
-18.8 
·22.2 

125 
125 
125 
125 
125 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
125 
125 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 
126 

Cartridge 
Filter DP 

mBar 
4.0 
4.1 
4.1 
4.0 
4.1 
4.1 
2.0 
2.0 
2.1 
2.2 
2.2 
2.3 
2.4 
2.5 
2.5 
2.6 
2.6 
2.7 
2.7 
2.8 
2.9 
2.8 
2.9 
2.9 
3.0 
3.0 
3.1 
3.1 
3.1 
3.1 
3.1 
3.3 
3.3 
3.3 
3.3 
3.4 
3.5 
3.4 
3.5 
3.5 
3.5 
3.6 
3.5 
3.6 
3.6 

HEPA 
Filter DP 

mBar 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.8 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

Stack 
Flow Stack 

Nm3/h Flow adm 
598 389 
610 398 
596 388 
595 388 
608 396 
604 
622 
599 
603 
612 
604 
591 
607 
602 
604 
608 
593 
604 
607 
596 
609 
594 
609 
609 
606 
609 
602 
600 
609 
601 
598 
608 
597 
606 
595 
595 
616 
609 
607 
594 
609 
600 
598 
597 
607 

393 
405 
390 
393 
399 
394 
386 
396 
393 
394 
396 
387 
394 
396 
389 
397 
387 
397 
397 
395 
397 
393 
391 
398 
392 
390 
397 
389 
395 
388 
389 
402 
398 
396 
388 
398 
392 
390 
390 
396 

• 



• 

• 

APCS-C2 
Run 1 

Operating Data 6/27/2012 

Feed_Start 

Average 

Min 
Max 

Time 
14:00 
14:01 
14:02 
14:03 
14:04 
14:05 
14:06 
14:07 
14:08 
14:09 
14:10 

14:11 
14:12 
14:13 
14:14 
14:15 
14:16 
14:17 
14:18 
14:19 
14:20 
14:21 
14:22 
14:23 
14:24 
14:25 
14:26 
14:27 
14:28 
14:29 
14:30 
14:31 
14:32 
14:33 
14:34 
14:35 
14:36 
14:37 
14:38 
14:39 
14:40 
14:41 
14:42 
14:43 
14:44 
14:45 
14:46 
14:47 
14:48 
14:49 
14:50 
14:51 
14:52 
14:53 
14:54 
14:55 

TTU-3 

Pressure 

Pa 
-10.3 
-17.4 
-7.1 

-12.7 
-11.5 
-12.7 
-11.6 
-12.5 
-12.6 
-12.4 
-11.2 
-11.3 
-12.6 
-11.1 
-11.6 
-11.7 
-11.8 
-11.8 
-11.4 
-11.4 
-12.1 
-12.0 
-12.0 
-10.2 
-11.8 
-11.9 
-11.6 
-12.3 
-11.9 
-11.0 
-11.4 
-11.3 
-12.2 
-11.4, 
-11.7 
-11.6 
-11.2 
-11.5 
-11.7 
-11.9 
-11.3 
-10.6 
-15.8 
-5.9 

-11.2 
-11.9 
-12.0 
-10.6 
-11.4 
-11.6 
-11.3 
-11.6 
-8.9 
-8.9 
-9.5 
-8.4 
-7.2 
-7.4 
-7.7 

TTU-4 

Pressure 

Pa 
-22.6 
-31.6 
-3.6 

-18.1 
-17.4 
-19.1 
-16.4 
-21.2 
-21.1 
-20.5 
-17.9 
-18.0 
-18.0 
-17.8 
-18.7 
-20.2 
-17.4 
-20.2 
-19.9 
-17.3 
-22.3 
-20.3 
-20.7 
-17.8 
-21.1 
-20.1 
-19.1 
-20.4 
-18.6 
-17.1 
-16.5 
:18.3 
-21.1 
-16.1 
-20.5 
-19.9 
-20.3 

.. ~18.0 
-18.2 
-20.0 
-18.8 
-19.2 
-22.6 
-9.3 
-22.2 
-16.5 
-20.5 
-17.2 
-19.5 
-17.5 
-20.1 
-15.5 
-16.5 
-16.8 
-18.8 
-19.6 
-20.4 
-20.0 
-21.1 

TTU-3 TTU-4 

Temp "F . Temp "F 
132.1 125.0 
117.2 111.4 
139.8 132.8 

104.5 
104.4 
104.4 
104.3 
104.2 
104.0 
104.0 
103.9 
103.7 
103.7 
103.6 
103.5 
103.4 
103.3 

103.3" 
103.2 
103.1 
103.0 
103.0 
102.9 
102.9 
102.8 
102.7 
102.7 
102.6 
102.6 
102.6 
102.5 
102.5 
102.4 
102.3 
102.3 
102.2 
102.1 
102.1 
102.0 
102.0 
101.9 
101.9 
102.0 
101.9 
101.9 
101.8 
101.8 
101.8 
101.8 
101.8 
101.7 
101.7 
101.7 
101.6 
101.6 
101.6 
101.6 
101.9 
102.3 

83.7 
83.6 
83.6 
83.5 
83.8 
83.8 
83.6 
83.9 
84.4 
84.4 
84.5 
84.5 
84.4 
84.4 
84.3 
84.3 
84.3 
·84.3 
84.2 
84.1 
84.2 
84.2 
84.2 
84.2 

84.3 
84.2 
84.3 
84.2 
84.1 
84.2 
84.3 
84.3 
84.3 
84.3 
84.4 
84.2 
84.2 
84.3 
84.3 
84.3 
84.1 
84.2 
84.1 
84.1 
84.2. 

84.1 
84.3 
84.1 
84.0 
85.6 
87.6 
89.4 
91.0 
92.1 
92.9 
93.6 

Catridge 
Filter Exit 
Temp "F 

223.0 
193.4 
232.4 

·116.2 

115.5 
114.9 
114.4 
113.9 
113.4 
113.0 
112.6 ' 

112.3 
112.0 
111.5 
111.3 
111.0 
110.7 
110.3 
110.1 
109.7 
109.6 
109.4 
109.2 
108.9 
108.8 
108.6 
108.5 
108.3 
108.2 
108.0 
108.0 
107.9 
107.8 
107.6 
107.6 
107.4 
107.4 
107.2 
107.1 
106.9 
106.9 
106.8 
106.7 
106.6 
106.5 
106.3 
106.3 
106.1 
106.2 
106.0 
106.0 
106.0 
105.9 
105.9 
106.0 
106.4 
106.7 
109.0 
112.3 

Catridge 

Filter DP 

mBar 
5.4 
4.9 
5.7 

3.7 
3.8 
3.7 
3.7 
3.7 
3.8 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 

'3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 

. 3.7 

3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.8 
3.9 
4.0 

HEPA 
Filter DP 

mBar 
5.0 
4.6 
5.2 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.9 
4.0 
4.0 
3.9 
4.0 
4.0 
3.9 
3.9 
3.9 
3.9 
4.0 
4.0 
4.0 
3.9 
4.0 
4.0 
3.9 
4.0 
4.0 
3.9 
3.9 
3.9 
4.0 
4.0 
3.9 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
4.0 
3.9 
3.9 
4.0 
4.0 
3.9 
3.9 
3.9 
4.0 
3.9 
4.0 
4.0 
4.0 

Stack 
Flow Stack 

Nm3/h Flow acfm 
2,482 1,888 
2,411 1,787 
2,523 1,938 

2,514 
2,478 
2,474 
2,476 
2,479 
2,514 
2,466 
2,493 
2,490 
2,502 
2,488 
2,464 
2,488 
2,519 
2,483 
2,463 
2,499 
2,492 
2;453 
2,471 
2,456 
2,475 
2,473 
2,472 
2,482 
2,455 
2,490 
2,528 
2,485 
2,486 
2,524 
2,458 
2,474 
2,467 
2,482 
2,521 
2,470 
2,544 
2,508 
2,527 
2,519 
2,477 
2,485 
2,518 
2,463 
2,454 
2,505 
2,477 
2,470 
2,481 
2,463 
2,517 
2,480 
2,479 
2,493 
2,523 

1,613 
1,588 
1,584 
1,584 
1,584 
1,605 
1,573 
1,590 
1,587 
1,594 
1,584 
1,568 
1,582 
1,601 
1,577 
1,563 
1,586 
1,581 
1,555 
1,566 
1,556 
1,568 
1,566 
1,565 
1,571 
1,553 
1,575 
1,599 
1,571 
1,572 
1,595 
1,554 
1,563 
1,559 
1,568 
1,593 
1,559 
1,606 
1,583 
1,595 
1,590 
1,562 
1,567 
1,588 
1,553 
1,548 
1,579 
1,561 
1,557 
1,564 ' 
1,552 
1,587 
1,564 
1,565 
1,580 
1,608 



APCS-C2 
Run 1 

Operating Data 

Sampling Start 

6/27/2012 
14:56 
14:57 
14:58 
14:59 
15:00 
15:01 
15:02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15:09 
15:10 
15:11 
15:12 
15:13 
15:14 
15:15 
15:16 
15:17 
15:18 
15:19 ' 
15:20 
15:21 
15:22 
15:23 
15:24 
15:25 
15:26 
15:27 
15:28 
15:29 
15:30 
15:31 
15:32 

. 15:33 
15:34 
15:35 
15:36 
15:37 
15:38 
15:39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 
15:47 
15:48 
15:49 
15:50 
15:51 . 
15:52 
15:53 
15:54 
15:55 

TTU-3 

Pressure 
Pa 

-6.5 
-9.4 
-9.8 
-9.9 
-7.9 
-8.7 
-11.6 
-10.0 
-8.7 
-11.3 
-7.2 
-8.9 
-11.0 
-10.8 
-10.1 
-8.6 
-7.5 

-10.4 
-9.2 
-9.7 
-9.2 
-9.6 
-7.8 
-7.8 

-11.1 
-9.5 
-9.4 
-9.5 

-10.7 
-8.8 
-9.2 
-9.2 

-10.1 
-9.9 
-7.1 
-8.3 

-10.7 
-9.3 

-11.5 
-11.0 
-10.0 
-10.1 
-8.3 
-7.5 
-9.8 

-10.1 
-8.7 
-9.3 

-14.8 
-14.8 
-9.3 

-12.4 
-10.4 
-11.9 
-8.4 

-10.1 
-9.9 
~9.9 

-9.6 
-11.0 

TTU-4 

Pressure 
Pa 

-6.4 
-20.5 
-22.7 
-29.3 
-16.7 
-21.1 

-26.4 
-22.3 
-21.6 
-22.9 
'-21.6 

-24.3 
-30.6 
-19.8 
-22.8 
-15.9 
-20.5 
-22.3 
-18.4 
-21.3 
-19.5 
-19.3 
-19.1 
-22.5 
-28.4 
-14.9 
-26.0 
-24.2 
-18.2 
-26.4 
-25.3 
-29.0 
-26.2 
-23.4 
-21.3 
-21.8 
-24.8 
-18.1 
-16.4 
-20.2 
-22.0 
-18.4 
-20.4 
-22.0 
-23.2 
-19.6 
-21.1 
-22.7 
-30.3 
-3.6 

-26.1 
-21.4 
-22.7 
-22.8 
-18.7 
-24.1 
-19.6 
-15.3 
-24.8 
-18.9 

TTU-3 

Temp "F 
102.9 
103.5 
104.1 
104.7 
105.3 
105.9 
106.5 
107.2 
107.8 
108.5 
108.9 
109.5 
109.9 
110.4 
110.8 
111.3 
111.8 
112.2 
112.7 
113.0 
113.5 
113.9 
114.2 
114.7 
115.1 
115.5 
115.8 
116.2 
116.6 
116.9 
117.2 
117.5 
117.8 
118.1 
118.5 
118.7 
118.9 
119.2 
119.5 
119.8 
120.1 
120.4 
120.6 
120.9 
121.2 
121.4 
121.6 
121.8 
122.0 
122.2 
122.4 
122.8 . 

123.0 
123.1 
123.3 
123.6 
123.8 
124.0 
124.2 
124.4 

TTU-4 

Temp "F 
94.1 
94.9 
96.0 
97.3 
98.4 
99.5 

100.4 
101.0 
101.6 
102.2 
102.9 
103.5 
104.1 
104.7 
105.2 
105.6 
106.2 
106.7 
107.1 
107.6 
107.9 
108.3 
108.7 
109.1 
109.5 
109.8 
110.1 
110.5 
110.8 
111.1 
111.4 
111.7 
111.9 
112.1 
112.4 
112.6 
112.9 
113.2 
113.5 
113.9 
114.1 
114.5 
114.6 
114.8 
115.1 
115.4 
115.5 
115.8 
115.9 
116.1 
116.3 
116.6 
116.9 
117.1 
117.1 
117.3 
117.5 
117.6 
117.8 
117.9 

Catridge 
Filter Exit 
Temp "F 

116.4 
120.1 
126.2 
131.5 
138.6 
143.5 
148.0 
152.1 
155.3 
157.5 
161.1 
163.9 
166.5 
169.5 
171.9 
172.6 
175.6 
176.2 
178.4 
180.8 
181.7 
182.2 
184.7 
185.7 
187.8 
188.5 
189.1 
189.4 
190.4 
192.5 
193.4 
194.7 
195.6 
196.2 
197.8 
197.9 
198.7 
200.2 
201.3 
201.4 
201.7 
202.8 
203.1 
204.6 
205.3 
205.7 
206.1 
207.2 
208.1 
208.4 
208.6 
209.0 
209.1 
209.9 
210.2 
210.9 
211.1 
211.8 
212.1 
212.5 

Catridge 
Filter DP 

mBar 
4.0 
4.1 
4.3 
4.3 
4.4 
4.4 
4.5 
4.5 
4.6 
4.6 
4.6 
4.6 
4.7 
4.7 
4.7 
4.7 
4.8 
4.7 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.9 
4.9 
4.8 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
5.0 
5.0 
5.0 
5.0 
5.1 
5.0 
5.1 
5.0 
5.1 
5.0 
5.1 
5.0 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.2 
5.1 
5.1 
5.1 
5.2 
5.2 

HEPA 
Filter DP 

mBar 
4.0 
4.0 
4.1 
4.1 
4.2 
4.2 
4.3 
4.3 
4.3 
4.3 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.6 
4.7 
4.7 
4.7 
4.7 

0 

4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.8 

. 4.8 

4.8 
4.8 
4.7 
4.8 
4.8 
4.8 
4.8 
4.7 
4.8 
4.8 
4.8 

Stack 
Flow 

Nm3/h 
2,486 
2,458 
2,454 
2,479 
2,463 
2,458 
2,483 
2,449 
2,463 
2,472 
2,502 
2,489 
2,498 
2,485 
2,472 
2,476 
2,499 
2,482 
2,488 
2,477 
2,490 
2,493 
2,504 
2,474 
2,473 
2,485 
2,486 
2,457 
2,457 
2,476 
2,456 
2,461 
2,463 
2,452 
2,473 
2,486 
2,507 
2,478 
2,485 
2,493 
2,515 
2,498 
2,483 
2,488 
2,472 
2,459 
2,478 
2,500 
2,490 
2,500 
2,497 
2,458 
2,500 
2,486 
2,488 
2,512 
2,442 
2,456 
2,496 
2,501 

Stack 
Flowacfm 

1,596 
1,588 
1,602 
1,633 
1,642 
1,652 
1,681 
1,670 
1,687 
1,700 
1,731 
1,730 
1,743 
1,742 
1,740 
1,744 
1,769 
1,759 
1,769 
1,768 
1,779 
1,783 
1,798 
1,779 
1,784 
1,795 
1,797 
1,777 
1,779 
1,799 
1,787 
1,794 
1,798 
1,792 
1,812 
1,822 
1,839 
1,822 
1,830 
1,836 
1,853 
1,844 
1,833 
1,841 
1,832 
1,823 
1,838 
1,858 
1,853 
1,861 
1,860 
1,832 
1,863 
1,855 
1,857 
1,877 
1,825 
1,838 
1,868 
1,873 

• 

• 

• 



• 

• 

• 

APCS-C2 

Run 1 

Operating Data 6/27/2012 

15:56 
i5:57 
15:58 
15:59 
16:00 
16:01 
16:02 
16:03 
16:04 
16:05 
16:06 
16:07 
16:08 
16:09 

. 16:10 

16:11 
16:12 
16:13 
16:14 
16:15 
16:16 
16:17 
16:18 
16:19 
16:20 
16:21 ., 

16:22 
16:23 
16:24 
16:25 
16:26 

r16:27 
'16:28 
16:29 
16:30 
16:31 
16:32 
16:33 
16:34 
16:35 
16:36 
16:37 
16:38 
16:39 
16:40 
16:41 
16:42 
16:43 
16:44 
16:45 

·16:46 
16:47 
16:48 
16:49 
16:50 
16:51 
16:52 
16:53 
16:54 
16:55 

· TTU-3 

Pressure 

Pa 

-9.9 
-9.9 
-10.0 
-10.4 
-10.7 
-9.0 
-9.6 
-7.4 
-7.2 
-8.7 
-8.1 
-7.6 
-10.4; 
-10.0 
-10.3 
-9.1 

-10.2 
-8.5 
-11.3 
-11.9 
-10.5 
-10.6 
-11.3 
-8.4 
-8.6 
-10.2 
-9.6 
-8.8 
-9.8 
-8.3 
-8.1 
-9.8 

-10.9 
-10.3 
-8.5 
-9.7 
-12.2 
-11.8 
-11.8 
-10.1 
-11.3 
-12.4 
~14.5 

-13.9 
-10.2 
-12.3 
-12.3 
-14.6 
-12.3 
-12.6 
-17.4 
-12.5 
-14.2 
-9.8 
-12.6 
-13.1 
-14.5 
-12.7 
-10.5 
-9.5 

TTU-4 

Pressure 

Pa 

"22.0 
-19.5 
-25.5 
-25.5 
-17.4 
-15.0 
-14.0 
-16.3 
-11.5 
-24.4 
-20.2 
-23.2 
-18.9 
-15.7 
-24.9 
-22.7 
-23,0 
-21.1 
-29.4 
-26.5 
-23.3 
-26.0 

TTU-3 

. Temp "F 

124.6 

-24.4 ! 

124.8 
125.0 
125.3 
125.3 
125.2 
125.2 
125.3 
125.6 
125.8 
126.0 
126.2 
126.3 
126.5 
126.7 
127.0 
127.1 
127.2 
127.5 
127.6 
127.7 
127.9 
128.1 
128.4 
128.6 
128.8 
128.9 
128.9 
129.1 
129.3 
129:3 
129.5 
129.6 
129.8 
129.9 
130.1 
130.2 
130.2 
130.3 
130.5 
130.6 
130.6 
130.7 
130.7 
130.8 
130.8 
131.0 
131.1 
131.1 
131.2 
131.3 
131.4 
131.5 
131.6 
131.7 
131.8 
132.0 
132.1 
132.3 
132.5 

-30.5 
-27.3 
-16.0 
-21.1 
-20.6 
-19.6 
-20.6 
-19.4 
-22.0 
-28.0 
-26.1 
-20.9 
-20.6 
-28.7 
-24.8 
-25.9 
-24.4 
-23.5 
-26.1 
-26.6 
-22.7 
-25.3 
-27.4 
-30.5 
-31.2 
-22.3 
-24.1 
-27.3 
-20.1 
-24.1 
-22.2 
-23.8 
-24.0 
-25.5 
-25.2 
-24.4 
-24.6 

· TTU-4 

Temp "F 

118.1 
118.3 
118.5 
118.6 
118.6 
118.3 
118.3 
118.5 
118.7 
118.9 
119.0 
119.4 
119.6 
119.8 
119.9 
120.2 
120.4 
120.5 
120.6 
120.6 
120.9 
121.1 
121.3 
121.7 
121.7 
121.8 
122.0 
122.1 
122.3 
122.4· 
122.4 
122.5 
122.5 
122.6 
122.8 
123.0 
123.0 
123.2 
123.3 
123.3 
123.5 
123.7 
123.9 
124.2 
124.3 
124.5 
124.7 
124.9 
125.0 
125.0 
125.1 
125.2 
125.4 
125.3 
125.4 
125.5 
125.5 
125.6 
125.9 
126.0 

Catridge 

Filter Exit 

Temp "F 

212.4 
213.1 
213.3 
213.7 
213.9 
212.2 
210.4 
210.5 
211.1 
212.3 
212.7 
213.9 
214.1 
215.1 
215.8 
216.0 
215.9 
216.6 
217.0 
217.5 
217.6 
218.6 
218.2 
218.2 
217.0 
217.6 
217.7 
218.4 
218.8 
220.0 
220.0 
220.7 
220.4 
221.5 
220.9 
220.6 
219.7 
220.7 
221.2 
222.1 
222.3 
223.1 
224.1 
224.9 
225.6 
226.2 
226.4 
227.8 
227.0 
227.6 
227.4 
228.1 
228.6 

. 230.6 
230.5 
231.2 
231.2 
231.0 
232.2 
232.1 

Catridge 

Filter DP 

mBar 

5.2 
5.2 
5.2 
5.2 

. 5.1 

5.1 
5.1 
5.2 
5.2 
5.2 
5.2 
5.2 
5.3 
5.2 
5.2 
5.2 
5.2 
5.2 
5.3 
5.2 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.4 
5.3 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.5 
5.4 
5.4 
5.5 
5.5 
5.5 
5:5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.4 
5.5 
5.5 
5.5 

HEPA 

Filter DP 

mBar 

4.8 
4.8 
4.8 
4.9 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.9 
4.8 
4.8 
4.9 
4.8 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
5.0 
4.9 
4.9 
5.0 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Stack 

Flow 

Nm3/h 
2,486 
2,451 
2,470 
2,505 
2,495 
2,482 
2,472 
2,500 
2,491 
2,462 
2,512 

. 2,466 
2,488 
2,445 
2,467 
2,475 
2,463 
2,480 
2,481 
2,466 
2,486 
2,480 
2,468 
2,523. 

2,473 
2,497 
2,469 
2,515 
2,481 
·2,472 
2,511 
2;464 
2,469 
2,481 
2,463 
2,486 
2,498 
2,505 
2,473 
2,483 
2,464 
2,519 
2,465 
2,447 
2,460 
2,445 
2,504 
2,520 
2,521 
2,479 
2,489 
2,487 
2,478 
2,474 
2,510 
2,471 
2,433 
2,451 
2,469 
2,481 

Stack 

Flowacfm 

1,862 
1,837 
1,852 
1,879 
1,872 
1,858 
1,846 
1,867 
1,862 
1,843 
1,882 
1,851 
1,868 
1,839 
1,857 
1,863 
1,854 
1,869 
1,870 
1,860 
1,876 
1,874 
1,864 
1,906 
1,864 
1,884 

·1,863 

1,900 
1,875 
1,872 
1,901 
1,868 
1,871 
1,883 
1,868 
1,884 
1,891 
1,899 
1,876 
1,886 
1,873 
1,916 
1,878 

'1,867 

1,878 
1,868 
1,914 
1,930 
1,929 
1,898 
1,906 
1,906 
1,900 
1,903 
1,930 
1,902 
1,873 
1,886 
1,903 
1,912 



APCS-C2 
Run 1 

Operating Data 6/27/2012 
16:56 
16:57 
16:58 
16:59 
17:00 
17:01 
17:02 
17:03 
17:04 
17:05 
17:06 
17:07 
17:08 
17:09 
17:10 
17:11 
17:12 
17:13 
17:14 
17:15 
17:16 
17:17 
17:18 
17:19 
17:20 
17:21 
17:22 
17:23 
17:24 
17:25 
17:26 

. 17:27 
17:28 
17:29 
17:30 
17:31 
17:32 
17:33 
17:34 
17:35 
17:36 
17:37 
17:38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 

·17:45 
17:46 
17:47 
1i48 
17:49 
17:50 
17:51 
17:52 
17:53 
17:54 
17:55 

TTU-3 
Pressure 

Pa 
-11.3 
-9.3 

-11.4 
-9.6 
-11.4 
-9.5 
-8.5 

-10.5 
-7.4 

-10.5 
-11.8 
-11.1 
-10.1 
-8.3 
-9.6 
-11.3 
-9.5 
-8.3 

-12.2 
-12.9 
-13.2 
-8.7 
-8.0 
-9.0 
-9.3 
-7.9 

-11.9 
-10.5 
-10.9 
-9.4 
-9.6 
-9.1 
-7.9 

-10.0 
-10.7 
-8.9 

-11.2 
-9.1 

-10.0 
-10.0 
-12.0 
·-11.2 
-11.0 
-12.3 
-10.8 
-9.6 

-11.7 
-10.1 
-9.4 
-9.0 
-9.2 

-10.0 
"10.2 
-12.2 
-12.2 
-8.8 
-9.0 
-9.7 

-10.3 
-9.3 

. TTU-4 
Pressure 

Pa 
-24.1 
-21.6 
-18.4 

. -25.8 

-24.2 
-20.8 
-25.6 
-27.5 
-19.3 
-22.9 
-26.9 
-17.5 
-19.4 
-16.8 
-18.1 
-20.8 
-27.5 
-24.9 
-24.8 
-23.3 
-21.3 
-21.8 
-23.6 
-20.6 
-18.9 
-23.0 
-21.5 
-18.8 
-22.4 
-27.8 
-23,9 
-19.9 
-21.6 
-24.5 

~20.2 

-20.8 
-21.5 
-23.3 
-19.0 
-25.5 
-23.5 
-18.6 
-16.8 
-17.4 
-17.9 
-25.1 
-26.1 
-25.3 
-25.8 
-24.7 
-23.0 
-25.1 
-17.7 
-17.9 
-17.9 
-23.5 
-22.1 
-19.5 
-19.5 
-22.8 

TTU-3 
Temp "F 

132.8 
132.9 
133.1 
133.2 

- 133.3 
133.5 
133.5 
133.7 
133.9 
134.0 
134.1 
134.2 
134.4 
134.6 
134.5 
134.7 
134,8 
134.9 
134.5 
134.0 
133.5 
133.0 
132.6 
132.6 
132.6 
132.8 
132.9 
133.1 
133.3 
133.4 
133.6 
133.8 
133.9 
134.2 
134.3 
134.5 
134.7 
134.9 
135.0 
135.2 
135.3 
135.5 
135.7 
135.8 
135.9 
136.0 
136.1 
136.2 
136.3 
136.5 
136.6 
136.7 
136.8 
137.0 
137.0 
137.1 
137.3 
137.2 
137.3 
137.3 

TTU-4 
Temp "F 

125.9 
125.5 
125.3 
125.2 
125.3 
125.5 
125.8 
125.9 
126.0 
126.0 
126.2 
126.2 
126.2 
126.2 
126.3 
126.2 
126.3 
126.3 
126.6 
126.7 
126.9 
127.0 
127.1 
127.2 
127.2 
127.2 
127.2 
127.3 
127.3 
127.1 
127.3 
127.4 
127.5 
127.7 
127.8 
127.8 
128.0 
128.1 
128.1 
128.2 
128.3 
127.7 
127:4 
127.6 
127.9 
128.0 
128.2 
128.2 
128.3 
128.5 
128.6 
128.7 
128.7 
128.8 
128.7 
128.9 
129.1 
129.1 
129.2 
129.3 

Catridge 
Filter Exit 
Temp"F 

231.6 
230.2 
229.6 
228.4 
228.5 
228.2 
228.1 
228.0 
227.7 
228.4 
228.6 
228.6 
228.4 
228.9 
228.7 
229.1 
229.1 

. 228.7 
228.2 
226.3 
223.0 
219.4 
217.3 
217.6 
218.9 
220.2 
222.4 
223.7 
224.8 
225.5 
225.9 
226.2 
226.7 
227.0 
227.0 
227.6 
228.2 
227.8 
228.3 
228.5 
228.4 
227.8 
228.2 
228.2 
229.2 
229.2 
230.3 
231.3 
231.7 
230.8 
230.6 
230.5 
230.8 
230.3 
230.4 
230.6 
230.5 
230.7 
230.8 
231.1 

Catridge 
Filter DP 

mBar 
5.4 
5.5 
5.4 
5.4 
5.4 
5.5 
5.4 
5.5 

5.4 
5.5 
5.4 
5.5 
5.4 

. 5.5 
5.5 
5.4 
5.5 
5.5 
5.4 
5.3 
5.2 
5.2 
5.3 
5.4 
5.4 
5.4 
5.4 
5.5 
5.4 
5.5 
5.4 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 

HEPA 
Filter DP 

mBar 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

. 5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.2 
5.1 

Stack 
Flow 

Nm3/h 
2,487 
2;497 
2,499 
2,480 
2,473 
2,498 
2,471 
2,486 

2,512 
2,467 
2,483 
2,493 
2,472 
2,494 
2,481 
2,453 
2,459 
2,492 
2,484 
2,502 
2,500 
2,483 
2,488 
2,488 
2,492 
2,467 
2,491 
2,490 
2,476 
2,465 
2,485 
2,486 
2,482 
2,467 
2,470 
2,486 
2,467 
2,468 
2,491 
2,478 
2,474 
2,484 
2,499 
2,497 
2,495 
2,487 
2,516 
2,481 
2,492 
2,511 
2,515 
2,470 
2,498: 
2,501 
2,488 
2,461 
2,504 
2,469 
2,515 
2,462 

Stack 
Flowacfm 

1,915 
1,920 
1,919 
1,901 
1,896 
1,915 
1,894 
1,905 
1,924 
1,891 
1,904 
1,911 
1,895 
1,913 
1,903 
1,882 
1,887 
1,911 
1,904 
1,912 
1,901 
1,879 
1,876 
1,878 
1,884 
1,868 
1,893 
1,896 
1,888 
1,882 
1,898 
1,900 
1,898 
1,887 
1,890 
1,903 
1,891 
1,890 
1,910 
1,900 
1,897 
1,903 
1,915 
1,914 
1,915 

po9 
1,934 
1,910 
1,920 
1,932 
1,934 
1,899 
1,922 
1,922 
1,913 
1,893 
1,925 
1,899 
1,935 
1,895 

• 

•• 

• 



• 

• 

• 

APCS -C2 TTU-3 

Run 1 Pressure 

Operating Data 6/27/2012 Pa 

Run Stop 

17:56 -10.8 
17:57 -10.2 
17:58 
17:59 
18:00 
18:01 
18:02 
18:03 
18:04 
18:05 
18:06 
18:07 
18:08 
18:09 
18:10 
18:11 
18:12 
18:13 
18:14 
18:15 
18:16 
18:17 
18:18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 

18:?5 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 
( 

18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 
18:40 
18:41 
18:42 
18:43 
18:44 
18:45 
18:46 
18:47 
18:48 
18:49 
18:50 
18:51· 
18:52 

-9.6 
-8.8 
-10.0 
-11:9 
-11.1 
-11.7 
-10.1 
-9.8 
-8.6 

-10.1 
-9.4 
-9.1 
-9.6 

-10.9 
-9.3 
-9.7 
-8.4 

• -8.0 
-10.4 
-9.6 
-11.7 
-7.3 

-11.6 
-8.7 

-12.5 
-10.3 
-8.1 
-8.5 
-9.8 
-9.5 
-9.3 

-11.1 ' 
-9.8 

-10.8 
-11.0 
-12.3 
-8.4 
-8.2 
-8.9 

-11.6 
-11.3 
-11.3 
-10.2 
-8.8 
-9.6 

-12.5 
-9.2 
-8.9 
-11.6 
-13.8 
-10.7 
-9.3 

-13.0 
-10.1 
-11.4 

TTU-4 

Pressure 

Pa 

-31.3 

-21.8 
-24.6 
-28.1 
-27.5 
-28.5 
-24.1 
-25.9 
-28.6 
-20.0 
-20.1 
-20.3 
-20.1 
-19.7 
-22.6 
-17.5 
-21.8 
-18.1 
-28.8 
-23.3 
-19.7 
-22.2 
-27.1 
-22.3 
-27.2 
-31.6 
-28.3 
-21.8 
-19.8 
-17.9 
-20.5 
-22.6 
-22.4 
-21.2 
-22.9 
-23.7 
-26.6 
-21.0 
-26.6 
-26.4 
-27.2 
-24.7 
-20.8 
-17.0 
-24.3 
-21.3 
-28.9 
-21.6 
-24.8 
-21.6 
-22.3 
-21.6 
-26.3 
-24.4 
-21.3 
-21.8 
-16.2 

TTU-3 

Temp °F 

137.4 

137.6 
137.6 
137.8 
137.9 
138.0 
138.0 
138.1 
138.2 
138.3 
138.3 
138.4 
138.4 
138.4 
138.5 
138.4 
137;9 
137.4. 

137.3 
137.2 
137.3 
137.5 
137.6 
137.7 
137.7 
137.8 
137.9 
138.0 
138.2 
138.3 
138.4 
138.5 
138.7 
138.8 
138.9 
138.9 
139.1 
139.1 
139.2 
139.2 
139.3 
139.3 
139.4 
139.4 

139.4 -... 
139.5 
139.5 
139.6 
139.7 
139.7 
139.8 
139.6 
139.2 
138.9 
138.8 
138.5 
138.2 

TTU-4 

Temp °F 

129.5 

129.6 
129.7 
129.5 
129.5 

129.7 
129.7 
129.7 
129.7 
129.7 
129.9 
129.9 
129.8 
'129.9 

130.0 
130.0 
130.1 
130.2 
130.3 
130.3 
130.2 
130.4 
130.6 
130.5 
130.4 
130.4 
130.4 
130.5 
130.6 
130.8 
130.8 
130.8 
130.9 
130.8 
130.7 
130.7 
130.8 
131.1 
131.2 
131.3 
131.3 
131.3 
131.4 
131.4 
131.4 
131.5 
131.6 
131.7 
131.7 
131.7 
131.7 
131.5 
131.5 
131.7 
132.1 
132.5 
132.8 

Catridge 

Filter Exit 
Temp oF 

231.3 

230.9 
231.2 

. 230.5 

230.7 
231.0 
230.8 
230.7 
230.6 
230.6 
230.4 
230.3 
230.6 
230.8 
230.9 
231.4 
229.8 
227.5 
226.9 
226.6 
226.9 
227.5 
228.4 
228.7 
229.5 
229.6 
231.2 
230.8 
231.6 
231.2 
231.0 
230.5 
230.7 
230.6 
231.1 
231.0 
231.8 
231.7 
232.4 
231.9 
231.8 
231.6 
231.2 
231.2 
231.5 
231.6 
232.2 
231.4 
231.0 
231.1 
231.5 
231.7 
231.4 
229.3 
228.9 
229.2 
229.6 

Catridge 

Filter DP 

mBar 

5.5 
5.6 
5.6 
5.6 
5.6 
5.5 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.5 
5.5 
5.5 
5.5 
5.6 
5.6 
5.5 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.7 
5.6 
5.6 
5.6 
5.7 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.7 
5.6 
5.7 
5.7 
5.7 
5.7 
5.6 
5.6 
5.5 
5.6 
5.6 
5.6 

HEPA 

Filter DP 

mBar 

5.1 

5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.0 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.0 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 

Stack 

Flow Stack 

Nm3/h Flow adm 

2,486 1,914 

2,469 1,899 
2,484 
2,511 
2,487 
2,453 
2,493 
2,465 
2,502 
2,476 
2,487 
2,491 
2,485 
2,457 
2,492 
2,457 
2,502 
2,482 
2,500 
2,466 
2,482 
2,472 
2,452 
2,482 
2,478 
2,483 
2,496 
2,411 
2,475 
2,480 
2,488 
2,462 
2,506 
2,471 
2,424 
2,450 
2,515 
2,485 
2,475 
2,494 
2,471 
2,482 
2,475 
2,494 
2,453 
2,485 
2,479 
2,510 
2,489 
2,487 
2,502 
2,479 
2,483 
2,480 
2,515 

2,491, 
2,465 

1,912 
1,931 
1,913 
1,888 
1,918 
1,896 
1,924 
1,905 
1,912 
1,915 
1,911 
1,890 
1,917 
1,892 
1,922 
1,901 
1,912 
1,885 
1,898 
1,893 
1,880 
1,904 
1,903· 
1,907 
1,922 
1,855 
1,906 
1,909 
1,914 
1,893 
1,927 
1,900 
1,865 
1,885 
1,938 
1,914 
1,908 
1,921 
1,904 
1,912 
1,905 

1,920. 
1,889 
1,914 
1,911 
1,933 
1,916 
1,914 
1,927 
1,910 
1,912 
1,903 
1,929 
1,912 
1,893 



•• 

• 

• 

APCS-C2 

Run 2 

Operating Data 

Feed Start 

6/27/2012 
Average 

Min 
·Max 

Time 

18:53 
18:54 
18:55 
18:56 
18:57 
18:58 

18:59 
19:00 
19:01 
19:02 
19:03 
19:04 
19:05 
19:06 
19:07 
19:08 
19:09 
19:10 
19:11 
19:12 
19:13 
19:14 
19:15 
19:16 
19:17 
19:18 
19:19 
19:20. 
19:21 
19:22 
19:23 
19:24 
19:25 
19:26 
19:27 
19:28 
19:29 
19:30 
19:31 
19:32 
19:33 
19:34 
19:35 
19:36 
19:37 
19:38 
19:39 
19:40 
19:41 
19:42 
19:43 
19:44 
19:45 

TTU-3 

Pressure 

Pa 
-10.4 

-16.5 
-0.3 

-12.0 
-13.7 
-12.5 
-11.4 
-11.9 
-11.9 

-11.6 
-11.1 

-13.6 
-11.3 
-11.0 
-10.7 
-11.7 
-11.1 
-10.2 
-10.5 
-10.2 
-10.9 
-10.6 
-13.3 
-10.0 
-12.5 
-13.2 
-10.8 
-10.7 
-10.3 
-10.8 
-10.5 
-10.6 
-9.8 

-10.6 
-10.2 
-12.8 
~12.5 

-10.8 
-10.3 
-11.4 
-7.6 

-9.2 
-8.4 
-7.7 

-9.3 
-11.4 
-11.4 
-9.2 
-8.7 
-8.9 

-10.2 
-9.8 

-10.0 
-11.7 
-7.1 
-9.3 

TTU-4 

Pressure 

Pa 
-23.6 

-32.8 
-3.7 

-15.8 
-22.7 
-24.0 
-22.2 
-23.4 
-23.1 

-23.9 
-23.2 

-28.6 
-22;8 
-22.9 
-23.4 
-24.6 
-23.1 
-25.1 
-20.6 
-22.0 
-23.4 
-22.0 
-24.2 
-20.9 
-23.9 
-27.1 
-20.9 
-20.6 
-21.8 
-20.8 
-23.7 
-20.7 
-21.5 
-22.1 
-20.8 
-25.0 
-23.2 
-21.0 
-20.0 
-11.2 
-22.6 
-19.4 
-23.3 
-20.3 
-25.2 
-24.9 
-21.9 
-25.2 
-17.5 
-25.7 
-24.7 
-26.3 
-20.8 
-17.0 
-28.0 
-19.4 

TTU-3 
Temp"F 

140.1 
132.6 
144.9 

138.3 
138.2 
137.8 
137.6 
137.1 
136.7 
136.2 
135.8 
135.3 
134.7 
134.3 
:).33.8 
133.3 
132.8 
132.3 
131.7 
131.2 
130.8 

130.4 
129.9 
129.5 
129.1 
128.7 
128.3 
127.9 
127.6 
127.2 
126.8 
126.6 
126.3 
126.0 
125.8 
125.5 
125.1 
124.9 
124.6 
124.4 
124.2 
124.2 
124.6 
125.1 
125.5 
126.0 
126.5 
127.0 
127.5 
127.9 
128.4 
128.8 
129.1 
129.5 
129.7 
130.0 

TTU-4 

Temp "F. 

136.8 
126.6 
140.7 

133.0 
133.0 
132.4 
131.5 
130.5 
129.5 
128.7 
127.8 
127.1 
126.2 
125.4 
124.6 
123.9 
123.3 
122.8 
122.2 
121.7 
121.2 
120.7 
120.4 
119.9 
119.4 
119.2 
118.9 
118.5 
118.2 
118.0 
117.8 
117.5 
117.2 
117.0 
116.7 
116.6 
116.4 
116.2 
115.9 
116.0 
116.5 
117.6 
118.7 
119.8 
120.6 
121.5 
122.2 
122.9 
123.5 
123.9 
124.4 
124.8 
125.3 
125.7 

.126.1 

126.3 

Catridge 

Filter Exit 

Temp "F 

231.2 
207.3 
239.3 

229.7 
231.0 
228.2 
222.2 
215.4 
209.0 
203.5 
198.2 
194.0 
189.9 
186.5 
183.1 
180.3 
177.6 
175.2 
172.5 
170.4 
167.9 

166.1 
164.1 
162.4 
160.6 
159.1 
157.5 
156.3 
154.6 
153.3 
152.0 
150.9 
149.6 
148.5 
147.4 
146.3 
145.3 
144.4 
143.5 
142.8 
143.4 
147.5 
155.1 
162.5 
169.4 
175.2 
180.3 • 
183.8 
187.4 
190.1 
193.6 
195.6 
197.9 
199.3 
201.1 
202.8 

Catridge 

Filter DP 

mBar 

5.7 

5.3 
5.9 

5.6 
5.5 
5.2 
5.2 
5.0 
5.0 
4.9 
4.9 
4.9 
4.8 
4.8 
4.8 
4.7 
4.8 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
4.6 
4.5 
4.5 
4.5 
4.5 

• 4.5 

4.5 
4.5 
4.7 
4.9 
5.1 
5.1 
5.2 
5.2 
5.3 
5.3 
5.4 
5.4 
5.4 
5.4 
5.5 
5:4 

5.5 
5.5 

HEPA 

Filter DP 

mBar 

'4.9 

4.7 
5.0 

5.1 
5.0 
5.0 
5.1 
5.0 
4.9 

4.9 
4.9 
4.9 
4.8 
4.8 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.4 
4.4 
4.4 
4.5 
4.5 
4.5 
4.6 
4.6 
4.7 
4.7 
4.7 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.9 

Stack 

Flow 

Nm3/h 
. 2,477 

2,429 
2,527 

2,465 
2,429 
2,452 
2,513 
2,467 
2,488 
2,497 
2,495 
2,517 
2,509 
2,499 
2,492 
2,466 
2,509 
2,516 
2,511 
2,495 
2,495 

2,485 
2,517 
2,440 
2,489 
2,471 
2,443 
2,462 
2,457 
2,483 
2,494 
2,511 
2,498 
2,497 
2,490 
2,503 
2,476 
2,507 
2,473 

,2,490 
2,508 
2,512 
2,498 
2,473 
2,500 
2,465 
2,463 
2,470 
2,491 
2,513 
2,499 
2,474 
2,461 
2,468 
2,477 
2,471 

Stack 
Flowacfm 

1,906 

1,843 
1,962 

1,894 
1,869 
1,879 
1,909 
1,855 
1,854 

1,845 
1,829 
1,833 
1,816 
1,799 
1,784 
1,758 
1,782 
1,780 
1,768 
1,751 
1,745 
1,733 
1,749. 
1,691 
1,721 
1,703 
1,680 
1,690 
1,681 
1,696 
1,700 
1,708 
1,696 
1,692 
1,684 
1,690 
1,669 
1,687 
1,662 
1,671 
1,685 
1,700 
1,711 
1,715 
1,752 
1,744 
1,756 
1,771 
1,796 
1,819 
1,819 
1,806 
1,803 
1,812 
1,823 
1,824 



APCS-C2 
Run 2 

Operating Data 

Sampling Start 

6/27/2012 
19:46 
19:47 
19:48 
19:49 
19:50 
19:51 
19:52 
19:53 
19:54 
19:55 
19:56 
19:57 
19:58 
19:59 
20:00 
20:01 
20:02 
20:03 
20:04 
20:05 
20:06 
20:07 
20:08 
20:09 
20:10 
20:11 
20:12 
20:13 
20:14 
20:15 
20:16 
20:17 
20:18 
20:19 
20:20 
20:21 
20:22 
20:23 
20:24 
20:25 
20:26 
20:27 
20:28 
20:29 
20:30 
20:31 
20:32 
20:33 
20:34 
20:35 
20:36 
20:37 
20:38 
20:39 
20:40 
20:41 
20:42 

TTU-3 

Pressure 
Pa 

-9.0 
-8.5 
-8.6 
-8.8 
-8.6 

-11.1 

-12.0 
-10.9 
-10.2 
-11.2 
-10.4 
-0.3 
-8.1 
-8.5 
-9.0 
-9.1 

-10.4 
-9.0 

-11.6 
-9.1 

-12.2 
-10.1 
-8.2 
-9.2 
-8.8 

-11.9 
-8.9 

-11.5 
-10.2 
-11.2 
-12.4 
-11.5 
-12.8 
-7.4 
-8.6 
-9.5 

-11.3 
-9.5 

-10.9 
-12.3 . 
-9.9 

-10.7 
-8.5 

-11.1 
-9.3 
-8.6 
~10.5 

-10.0 
-10.3 
-11.2 
-9.3 
-9.8 
-9.7 
-8.8 
-9.9 

-10.6 
-11.4 

TTU-4 

Pressure 
Pa 

-16.7 
-25.7 
-24.8 
-27.4 
-22.6 
-19.1 
-23.8 
-23.4 
-21.1 
-21.3 
-26.0 
-5.5 

-18.5 
-19.9 
-19.1 
-20.5 
-27.2 
-23.2 
-16.5 
-24.5 
-25.8 
-18.1 
-21.8 
-24.0 
-23.0 
-19.6 
-24.8 
-24.6 
-24.4 
-24.7 
-29.0 
-26.6 
-26.3 
-25.2 
-24.5 
-29.1 
-23.4 
-28.4 
-26.2 
-26.1 
-18.2 
-23.6 
-24.5 
-26.4 
-22.8 
-18.9 
-18.8 
-24.3 
-17.8 
-14.6 
-23.6 
-24.9 
-23.1 
-23.1 
-21.9 
-25.9 
-24.7 

TTU-3 

Temp "F 

130.4 
130.7 
131.1 
131.5 
131.9 
132.3 
132.6 
132.9 
133.2. 
133.4 
133.7 
133.9 

. 134.3 

134.4 
134.7 
134.9 
135.2 
135.3 
135.5 
135.6 
135.8 
136.0 
136.2 
136.3 
136.4 
136.7 
136.7 
136.9 
137.1 
137.2 
137.3 
137.5 
137.7 
137.9 
138.0 
138.1 
138.3 
138.4 
138.4 
137.9. 
137.5 
137.5 
137.3 
137.4 
137.6 
137.6 
137.8 
138.0 
138.2 
138.3 
138.5 
138.7 
138.9 
139.1 
139.2 
139.4 
139.5 

TTU-4 

Temp"F 

126.5 
126.9 
126.6 
126.1 
125.8 
126.0 
126.6 
127.0 
127.5 
127.8 
128.3 
128.4 
128.8 
129.1 
129.4 
129.8 
130.1 
130.3 
130.5 
130.5 
130.8 
131.0 
131.2 
131.3 
131.5 
131.7 
131.8 
132.0 
132.1 
132.2 
132.4 
132.4 
132.8 
133.0 
133.2 
133.3 
133.7 
133.8 
133.7 
134.0 
134.1 
133.8 
134.0 
134.2 
134.3 
134.3 
134.3 
134.4 
134.6 
134.6 
134.5 
134.8 
135.0 
135.2 
135.4 
135.5 
135.6 

Cat ridge 
Filter Exit 
Temp"F 

205.4 
205.5 
206.7 
205.5 
204.6 
205.2 
207.3 
209.3 
211.1 
211.7 
213.3 
215.0 
216.8 
218.0 
219.2 
220.4 
221.1 
221.8 
222.7 
223.1 
223.2 
224.0 
224.4 
224.8 
224.8 
225.7 
226.1 
227.4 
227.5 
228.2 
228.4 
229.5 
230.1 
230.6 
230.6 
231.1 
231.4 
231.8 
231.6 
230.8 
228.3 
228.1 
227.8 
228.6 
228.0 
229.5 
230.5 
231.9 
231.2 
232.5 
232.6 
233.3 
233.7 
234.2 
233.8 
234.9 
233.6 

Catridge 
Filter DP 

mBar 

5.5 
5.5 
5.5 
5.4 
5.5 
5.5 

5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.7 
5.6 
5.7 
5.6 
5.7 
5.7 
5.7 
5.6 
5.7 
5.7 
5.7 
5.6 
5.7 
5.7 
5.7 
5.7 
5.8 
5.7 
5.7 
5.7 
5.8 
5.8 
5.7 
5.7 
5.8 
5.8 
5.8 
5.6 
5.7 
5.7 
5.7 
5.7 
5.7 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 

HEPA 
Filter DP 

mBar 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
5.0 
4.9 
4.9 
4.9 
5.0 
5.0 
5.0 
5.0 
4.9 
4.9 
5.0 
5.0 
5.0 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
4.9 
5.0 
5.0 
5.0 
4.9 
5.0 
5.0 
5.0 
5.0 

. 5.0 

5.0 
5.0 
5.0 
4.9 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Stack 
Flow 

Nm3/h 
2,483 
2,495 
2,481 
2,482 
2,447 
2,482 
2,480 
2,485 
2,505 
2,501 
2,482 
2,487 
2,483 
2,489 
2,472 
2,469 
2,468 
2,471 
2,461 
2,454 
2,474 
2,500 
2,508 
2,478 
2,461 
2,486 
2,477 
2,469 
2,466 
2,491 
2,437 
2,498 
2,490 
2,509 
2,447 
2,454 
2,460 
2,499 
2,482 
2,485 
2,467 
2,496 
2,495 
2,486 
2,458 
2,483 
2,483 
2,486 
2,464 
2,498 
2,455 
2,494 
2,483 
2,503 
2,481 
2,481 
2,472 

Stack 

Flowacf. 
1,84 
1,849 
1,842 
1,839 
1,811 
1,839 

1,843 
1,852 
1,872 
1,871 
1,861 
1,869 
1,872 
1,879 
1,870 
1,871 
1,872. 

1,877 
' 1,871 

1,867 
1,882 
1,905 
1,912 

I 1,890 
1,876 

1,89~ 
1,89~ 
1,890 
1,888 
1,909 
1,868 
1,918 
1,914 
1,930 
1,882 
1,889 
1,894 
1,926 
1,911 
1,912 
1,891 
1,912 
1,911 
1,906 
1,883 
1,907 
1,909 
1,916 
1,897 
1,927 
1,893 
1,926 

,1,918. 
1,935 
1,917 
1,920 
1,909 



• 

• 

APCS -C2 TTU-3 

Run 2 Pressure 

Operating Data 6/27/2012 . Pa 

20:43 -10;9 

20:44 -11.0 
20:45 
20:46 
20:47 
20:48 
20:49 
20:50 
20:51 
20:52 
20:53 
20:54 
20:55 
20:56 
20:57 
20:58 
20:59 
21:00 
21:01 
21:02 
21:03 
21:04 
21:05 
21:06 
21:07 
21:08 

! 21:09 
21:10 
21:11 
21:12 
21:13 
21:14 
21:15 
21:16 
21:17 
21:18 
21:19 
21:20 
21:21 

. 21,:22 

21:23 
21:24 
21:25 
21:26 
21:27. 
21:28 
21:29 
21:30. 

21:31 
21:32 
21:33 
21:34 
21:35 
21:36 
21:37 
21:38 
21:39 

-10.7 
-10.2 
-10.9 

-9.8 
-9.7 
-9.8 

-10.2 
-9.8 

-10.3 
-10.4 
-8.2 

-11.8 
-11.8 
-13.2 
-10.7 
-9.0 
-9.0 

-10.4 
-8.9 
-9.9 
-9.5 

-12.8 
-10.0 
-9.4 
-9.3 

-11.3 
-9.5 

-11.0 
-10.6 
-10.6 
-12.2 
-12.6 
-12.3 
-12.4 
-10.7 
-11.0 
-9.0 
-9.6 

-10.4 
-10.8 
-11.5 
-9.8 

-10.2 
-7.8 
-8.8 

-10.3 
-13.2 
-8.8 
-9.4 

-10.8 
-11.1 
-11.3 
-10.2 
-10.4 
-9.0 

TTU-4 

Pressure 

Pa 

-27.4 
-25.1 
-22.3 
-22.3 
-28.8 
-28.6 
-26.5 
-22.2 
-22.5 
-22.7 
-22.5 
-24.4 
-25.9 
-32.8 
-29.0 
-28.0 
-21.4 
-29.8 
-3.7 

-22.2 
-21.5 
-22.8 
-19.0 
-27.8 
-27.7 
-17.4 
-22.1 
-30.6 
-20.9 
-21.6 
-19.4 
-22.5 
-20.4 
-26.2 
-24.5 
-19.5 
-26.9 
-24.7 
-23.9 
-21.1 
-24.8 
-25.5 
-14.6 

. -20.3 

-19.2 
-25.9 
-21.9 
-23.4 
-24.8 
-26.5 
-21.6 
-19.9 
-21.9 
-27.5 
-19.3 
-26.2 
-26.1 

TTU-3 

Temp "F 

139.5 
139.7 
139.8 
139.9 
i39.9 

140.1 
140.2 
140.4 
140.5 
140.5 
140.6 
140.7 
140.7 
140.7 

. 140.6 

140.6 
140.5 
140.5 
140.6 
140.6 
140.6 
140.8 
140.8 
141.0 
140.9 
141.1 
141.1 
141.0 
141.2 
141.0 
140.7 
140.4 
140.0 
139.5 
139.2 
138.8 
138.3 
137.9 
137.8 
138.0 
138.3 
138.5, 

138.7 
138.9 
139.1· 
139.3 
139.5 
139.7 
140.0 
140.2 
140.3 
140.5 
140.7 
140.8 
140.9 
141.1 
141.3 

TTU"4 
Temp"F 

135.7 

135.5 
'135.8 

135.9 
136.0 
136.2 
136.1 
136.2 
,136.2 
136.2 
136.4 
136.6 
136.6 
136.8 
136.9 
137.2 
137.3 
137.3 
137.2 
137.3 
·137.4 
137.3 
137.5 
137.5 

.137.4 
137.5 
137.6 
137.6 
137.8 
137.9 
137.9 
138.1 
138.2 
138.2 
138.3 
138.4 
138.2 
138.2 
138.4 
138.5 
138.5 
138.5 
138.5 
138.6 
138.5 
138.5 
138.6 
138.4 
138.4 
138.4 
138.4 
138.5 
138.7 
138.8 
139.0 
139.0 
139.0 

Catridge 

Filter Exit 

Temp"F 

234.3 
234.8 
235.0 
235.2 
235.6 

235.5 
236.4 
236.1 
236.3 
236.0 
236.6 
235.5 
236.2 
236.4 

. 237.4 

237.8 
239.3 
239.1 
239.2 
238.6 
238.4 
238.8 
238.9 
238.9 
238.4 
238.7 
239.0 
238.5 
238.9 
238.7 
238.2 
237.2 
236.1 
233.9 
230.4 
226.7 
223.6 
223.1 
224.9 
227.0 
228.3 
229.8 
230.9 
232.2 
232.2 
232.9 
232.9 
233.5 
233.6 
234.5 
234.7 
235.0 
236.0 
236.7 
236.6 
237.0 
236.3 

HEPA Stack Catridge 

Filter DP 

mBar 

5.8 
5.8 

Filter DP Flow . . Stack 

mBar Nm3/h Flow acfm 

5.0 2,467 1,908 
5.0 2,482 1,920 

5.8 5.0 
5.8 5.0 
5.8 5.0 

5.8 5.0 
5.8 5.0 
5.8 5.0 
5.8 5.0 
5.8 '\ 5.0 

5.8 5.0 
5.8 . 5.0 

5.8 5.0 
5.9 5.0 
5.9 5.0 
5.8 5.0 

. 5.8 5.0 

5.7 4.9 
5.8 5.0 
5.8 5.0 
5.8 5.0 
5.8 5.0 
5.8 5.0 
5.8 4.9 
5.8 4.9 
5.8 
5.8 
5.7 
5.8 
5.7 
5.7 
5.6 
5.6 
5.5 
5.5 
5.3 
5.4 
5.5 
5.6 
5.6 
5.6 

.. 5.6 
5.7 
5.6 
5.7 
5.7 
5.7 
5.6 
5.7 
5.7 
5.7 
5.6 
5.7 
5.7 
5.7 
5.7 
5.8 

4.9 
5.0 
4.9. 

5.0 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.9 
4.9 
4.9 
4.9 
4.9 

2,476 
2,450 
2,479 

2,513 
2,485 
2,474 
2,483 
2,473 
2,480 
2,463 
2,487 
2,526 
2,509 
2,497 
2,481 
2,480 
2,474 
2,482 
2,475 
2,497 
2,495 
2,454 
2,442 
2,467 
2,490 
2,484 
2,498 
2,479 
2,476 
2,429 
2,485 
2,475 
2,520 
2,492 
2,463 
2,451 
2,444 
2,462 
2,482 
2,467 
2,499 
2,467 
2,474 
2,482 
2,482 
2,462 
2,488 
2,494 
2,498 
2,455 
2,466 
2,508 
2,476 
2,490 
2,506 

1,916 
1,897 
1,921 

1,946 
1,927. 

1,918 
1,926 
1,917 
1,924 
1,907 
1,928 
1,959 
1,949 
1,940 
1,932 
1,930 
1,927 
1,931 
1,925 
1,943 
1,942 
1,910 
1,899 
1,919 

. 1,939 

1,932 
1,944 
1,929 
1,925 
1,886 
1,926 
1,913 
1,937 
1,905 
1,875 
1,864 
1,864 
1,884 
1,903 
1,895 
1,923 
1,902 
1,907 
1,915 
1,916 
1,901 
1,922 
1,929 
1,932 
1,900 
1,912 
1,946 
1,921 
1,933 
1,943 



APCS -C2. 
Run 2 

Operating Data 6/27/2012 
21:40 
21:41 
21:42 
21:43 
21:44 
21:45 
21:46 
21:47 
21:48 
21:49 
21:50 
21:51 
21:52 
21:53 
21:54 
21:55 
21:56 
21:57 
21:58 
21:59 
22:00 
22:01 
22:02 
22:03 
22:04 
22:05 
22:06 
22:07 
22:08 
22:09 
22:10 
22:11 
22:12 
22:13 
22:14 
22:15 
22:16 
22:17 
22:18 
22:19 
22:20 
22:21 
22:22 
22:23 
22:24 
22:25 
22:26 
22:27 
22:28 
22:29 
22:30 
22:31 
22:32 
22:33 
22:34 
22:35 
22:36 

TTU-3 

Pressure. 
Pa 

-10.6 
-8.7 

-11.4' 
-8.6 

-12.0 
-10.1 
-9.8 

-11.6 
-12.0 
-13.4 
-11.3 
-9.1 

-11.2 

-9.8 
-11.1 
-10.6 
-11.2 
-9.2 

-12.1 
-11.1 
-9.6 

-10.2 
-8.2 

-10.2 
-11.9 
-16.5 
-4.5 
-10.9 
-12.8 
-11.8 
-8.7 

-11.7 
-10.1 

. -10.6 

-12.0 
-9.8 
-8.7 

-11.6 
-11.3 
-9.6 
-9.5 

-11.2 
-9.5 

-11.2 
-10.7 
-11.7 
-10.1 
-10.5 
-10.7 
-12.7 
-11.5 
-10.4 
-10.6 
-8.9 
-9.8 

-10.1 
-11.8 

TTU-4 

Pressure 

Pa 
-23.3 
-24.6 
-18.4 
-20.6 
-20.8 
-26.8 
-23.6 
-26.6 
-27.8 
-29.0 
-22.6 
-27.5 
-17.7 
-23.1 
-23.1 
-25.7 
-26.3 
-24.7 
-23.4 
-26.2 
-24.9 
-26.0 
-25.2 
-26.2 
-16.4 
-29.9 
-10.3 
-19.0 
-15.7 
-21.9 
-27.6 
-26.6 
-25.1 
-21.3 
-22.2 
-26.7 
-22.6 
-27.2 
-29.1 
-24.9 
-26.7 
-23.8 
-25.3 
-28.6 
-25.9 
-24.6 
-20.5 
-25.3 
-20.1 
-27.1 
-29.4 
-23.6 
-27.0 
-25.6 
-23.3 
-25.9 
-27.7 

TTU-3 

Temp"F 

141.5 
141.7 
141.8 
141.9 
142.1 
142.2 
142.3 
142.4 
142.5 
142.6 
142.6 
142.7 
142.7 
142.9 
143.0 
143.1 
143.2 
143.3 
143.4 
143.5 
143.5 
143.7 
143.7 
143.8 
143.3 
142.7 
142.2 
141.6 
141.0 
140.6 
140.2 
140.0 
140.0 
140.2 
140.2 
139.7 
139.5 
139.5 
139.7 
139.8 
140.1 
140.3 
140.5 
140.7 
140.9 
141.1 
141.4 
141.5 
141.7 
141.9 
142.1 
142.2 
142.3 
142.5 
142.6 
142.7 
142.9 

TTU-4 

Temp"F 

139.2 
139.4 
139.3 
139.2 
139.3 
139.3 
139.4 
138.6 
137.4 
137.2 
137.5 
137.9 
138.1 
138.3 
138.5 
138.5 
138.7 
138.7 
139.0 
139.2 
139.3 
139.3 
139.3 
139.5 
139.2 
138.5 
138.7 
139.0 
139.2 
139.2 
139.6 
139.7 
139.7 
139.8 
139.8 
139~8 

139.8 
139.7 
139.4 
139.5 
139.7 

' 
139.9 
140.1 
140.1 
140.3 
140.3 
140.3 
140.1 

.140.4 
. 140.5 

140.5 
140.5 
140.4 
140.3 
140.3 
140.3 
140.3 

Catridge 

Filter Exit 
Temp"F 

237.2 
236.6 
237.0 
237.0 
237.8 
237.9 
238.2 
237.6 
235.5 
234.2 
234.7 
235.1 
235.9 
235.8 
236.4 
236.4 
236.6 
237.0 
237.3 
237.5 
237.9 
237.9 
238.4 
238.5 
238.3 
234.9 
230.6 
227.0 
224.4 
221.8 
219.8 
219.7 
221.3 
223.0 
224.7 
224.9 
224.5 
224.2 
225.6 
227.0 
228.0 
228.5 
229.7 
229.9 
230.4 
230.6 
231.8 
231.9 
232.4 
233.0 
233.1 
233.0 
233.9 
233.9 
234.1 
234.5 
235.7 

Catridge 
Filter DP 

mBar 

5.7 
5.7 
5.7 
5.8 
5.7 
5.8 
5.7 
5.6 
5.6 
5.7 
5.7 
5.7 
5.8 
5.7 
5.7 
5.7 
5.7 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 

. 5.6 

5.5 
5.4 
5.4 
5.3 
5.3 
5.4 
5.5 
5.4 
5.5 
5.5 
5.5 
5.4 
5.5 
5.6 
5.5 
5.6 
5.6 
5.6 
5.6 
5.6 
5.7 
5.6 
5.7 
5.6 
5.7 
5.7 
5.7 
5.7 
5.7 
5.6 
5.7 
5.7 

HEPA 
Filter DP 

mBar 

4.9 
4.9 
4.9 
4.9 

' 4.9 
4.9 
4.9 
4.9 
4.9 
4.8 . 

4.9 
4.8 
4.9 
4.8 
4.9 
4.8 
4.8 
4.8 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.8 
4.8 
4.7 
4.7. 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7· 
4.7 
4.7 
4.8 
4.7 
4.7 
4.7 
4.8 
4.7 
4.7 
4.8 -
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.8 
4.8 

Stack 
Flow 

Nm3/h 
2,472 
2,481 
2,440 
2,494 
2,445 
2,464 
2,437 
2,461 
2,450 
2,452 
2,473 
2,445 
2,481 
2,456 
2,477 
2,430 
2,456 
2,467 
2,527 
2,486 
2,517 
2,481 
2,478 
2,465 
2,503 
2,501 
2,493 
2,482 
2,477 
2,468 
2,458 
2,497 
2,470 
2,477 
2,488 
2,467 
2,460 
2,470 
2,474 

,2,439 
2,477 
2,477 
2,468 
2,487 
2,461 
2,452 
2,455 
2,472 
2,475 
2,498 
2,484 
2,500 
2,468 
2,463 
2,464 
2,486 
2,486 

Stack 

Flowacf. 
1,919 
1,925 . 

1,894 
1,936 
1,900 
1,915 
1,895 
1,912 
1,897 
1,896 
1,913 
1,893 
1,923 
1,903 
1,921 
1,885 
1,905 
1,914 
1,962 
1,931 
1,956 
1,928 
1,927 
1,917 
1,947 

1,936. 
1,917 
1,899 
1,888 
1,873 
1,861 
1,890 
1,874 
1,884 
1,897 
1,881 
1,875 
1,882 
1,889 
1,866 
1,898 
1,899 
1,895 
1,911 
1,892 
1,886 
1,892 
1,905 
1,909 

'1,928 
1,917 
1,929 

1,907. 
1,903 
1,904 
1,923 
1,926 



APCS-C2 TTU-3 TTU-4 Catridge Catridge HEPA Stack 

Run 2 Pressure Pressure TTU-3 TTU-4 Filter Exit Filter DP Filter DP Flow Stack 

• Operating Data 6/27/2012 Pa Pa Temp oF Temp oF Temp oF mBar mBar Nm3/h Flowacfm 
22:37 -12.1 -26.8 143.0 140.5 235.3 5.7 4.8 2,479 1,919 
22:38 -9.5 -27.7 143.1 140.7 236.0 5.7 4.8 2,485 1,926 
22:39 -10.9 -27.7 . 143.2 140.5 235.2 5.6 4.8 2,486 . 1,924 

22:40 -11.0 -31.3 143.3 139.7 234.4 5.5 4.8 2,487 1,923 
22:41 -7.9 -27.9 143.5 138.8 230.8 5.4 4.7 2,445 1,881 
22:42 -10.7 -28.9 143.6 137.6 227.0 5.3 4.7 2,493 1,907 
22:43 -11.3 -18.8 143.5 136.5 224.3 5.4 4.7 2,502 1,907 
22:44 -11.1 -16.2 143.7 136.4 224.4 5.4 4.7 2,454 1,870 

22:45 -12.0 -23.5 143.7 136.7 225.2 5.5 4.7 2,448 1,868 
22:46 -13.2 -20.4 143.8 137.1 227.0 5.6 4.7 2,466 1,886 
22:47 -11.2 -28.1 143.9 137.6 227.9 5.6 4.7 2,472 1,893 
22:48 -10.9 -24.0 144.0 138.0 229.5 5.6 4.7 2,446 1,878 
22:49 -12.3 -19.7 144.1 138.2 . 229.7 5.6 4.7 2,475 1,901 
22:50 -12.1 -28.2 144.2 138.2 230.8 5.6 4.7 2,462 1,894 
22:51 -10.4 -21.2 144.3 138.5 231.1 5.6 4.7 2,457 1,891 
22:52 -10.8 -25.8 144.4 138.5 232.1 5.6 4.7 2,460 1,896 
22:53 -11.8 -20.3 144.5 138.7 232.1 5.6 4.7 2,483 1,914 
22:54 -10.6 -24.6 144.6 139.0 233.1 5.6 4.7 2,481 1,915 
22:55 -8.8 -23.0 144.7 139.0 232.8 5.6 4.7 2,463 1,900 
22:56 -9.8 -24.9 144.8 139.1 232.8 5.6 4.7 2,493 1,923 

Run Stop 22:57 -8.3 -20.4 144.9 139.3 233.2 5.6 4.7 2,489 1,921 
22:58 -10.9 -25.9 144.9 139.4 233.2 5.6 4.7 2,485 1,919 
22:59 -13.6 -22.3 145.0 139.6 234.0 5.6 4.7 2,488 1,923 
23:00 -11.6 -26.9 144.8 139.7 233.3 5.4 4.7 2,463 1,902 

• 

•• 



• 

• 

• 

APCS-C2 

Run 3 
Operating Data 

Feed Start 

6/28/2012 
·Average 

Min 
Max 

Time 
7:30 
7:31 
7:32 
7:33 
7:34 
7:35 
7:36 
7:37 
7:38 
7:39 
7:40 
7:41 
7:42 
7:43 
7:44 
7:45 
7:46 
7:47 
7:48 
7:49 
7:50 
7:51 
7:52 
7:53 
7:54 
7:55 
7:56 
7:57 
7:58 
7:59 
8:00 
8:01 
8:02 
8:03 
8:04 
8:05 
8:06 
8:07 
8:08 
8:09 
8:10 
8:11 
8:12 
8:13 
8:14 
8:15 
8:16 
8:17 
8:18 
8:19 
8:20 
8:21 
8:22 

TIU-3 
Pressure 

Pa 
-11.1 

-15.4 
-7.5 

"6.0 
-6.6 

"6.8 
. -6.9 

-5.9 
-6.4 

-6.9 
-6.0 
-7.0 
-6.0 
-8.0 
-6.5 
-6.3 
-6.8 
-6.5 
-6.9 
-7.7 
-7.2 
-6.6 
-7.7 
-9.6 

-14.3 
1.4 

-11.2 
-11.1 
-11.4 
-12.0 
-11.8 
-11.4 
-12.0 
-11.6 

. -11.9 
-11:3 
-11.0 
-11.3 
-10.6 
-11.5 
-10.9 
-12.2 
-11.9 
-11.3 
-10.6 
-10.1 
-9.6 
-8.3 
-7.9 
~9.8 

-6.3 
-8.9 

-11.1 
-8.9 

-11.4 
-9.3 

TIU-4 

Pressure 
P,a 

-24.2 
-34.2 
-14.9 

-21.3 
-19.7 
-20.8 
-22.8 
-21.3 
-21.0 
-20.8 
-20.7 
-22.9 
-21.9 
-22.9 
-21.9 
-22.3 
-21.9 
-21.2 
-21.8 
-24.2 
-21.5 
-22.1 
-22.8 
-20.5 
-29.5 
-4.2 

-21.3 
-17.8 
-19.9 
-19.1 
-24.8 
-22.8 
-23.7 
-23.7 
-26.1 
-23.2 
-21.2 
-21.7 
-20.3 
-19.5 
-22.2 
-23.6 
-22.8 
-22.5 
-22.3 
-21.6 
-24.2 
-23.0 
-19.6 
-23.0 
-19.9 
-25.5 
-21.1 
-18.9 
-25.8 
-21.6 

TIU-3 
Tenip "F 

139.1 
124.6 
147.9 

96.1 
95.7 
95.2 
94.6 
94.2 
93.6 
93.3 
93.1 
92.8 
92.5 
92.3 
92.2 

92.0 
91.9 
91.8 
91.7 
91.5 
91.4 
91.3 

91.1 
91.3 
92.4 
93.9 
95.3 
96.7 
97.8 
98.8 
99.8 
100.6 
101.4 
102.1 
102.6 
103.2 
103.7 
104.2 
104.6 
105.0 
105.4 
105.7 
106.0 
106.3 
106.5 
106.8 
107.0 
107.3 
107.9 
108.6 
109.3 

. 110.1 

110.8 
111.5 
112.2 
112.8 

TIU-4 
Temp"F 

136.8 

125.8 
144.0 

111.4 
111.5 
111.4 
111.2 
111.2 
111.1 
111.0 
111.1 
110.9 
110.8 
110.9 
110.7 
110.6 
110.6 
110.5 
110.4 
110.3 
110.3 
110.3 
110.2 
110.1 
110.2 
110.4 

'110.2. 
102.3 
97.1 
93.2 
93.7 
96.8 
99.8 
102.2 
104.0 

·105.5 
106.5 
107.2 
107.5 
108.0 
108.2 
108.5 
108.8 
109.0 
109.1 
109.3 
109.4 
110.0 
111.0 
112.2 
113.5 
114.4 
115.3 
115.6 
116.1 
117.0 

Catridge 

Filter Exit 
Temp "F 

229.2 
206.5 
239.6 

105.8 
105.7 

105.6 
105.4 
105.3 
105.1 
105.1 
105.0 
104.9 
104.8 
104.7 
104.6 
104.5 
104.5 
104.5 
104.4 
104.4 
104.3 
104.2 
104.1 
104.1 
104.1 
104.4 

. 104.5 

104.7 
104.7 
104.4 
104.2 
104.0 
103.9 
104.1 
104.2 
104.4 
104.5 
104.7 
104.7 
104.8 
104.8 
105.0 
105.1 
105.1 
105.1 
105.2 
105.3 
107.5 
112.8 
121.4 
129.4 
137.8 
143.5 
149.0 
151.5 
155.6 

Catridge 

Filter DP 
mBar 

5.4 
5.0 
5.7 

3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.9 
4.1 
4.2 
4.3 
4.4 
4.4 
4.4 
4.4 
4.5 

HEPA 
Filter DP. 

ll}Bar 
4.8 

4.5 
5.0 

3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.7 
3.7 
3.7 
3.7 
3.6 

3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.7 
3.7 
3.6 
3.6 
3.7 

3.6 
3.7 
3.7 
3.7 
3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.8 
3.8 
3.9 
3.9 
4.0 
4.0 
4.0 

Stack . 
Flow Stack 

Nm3/h Flow acfm 
2,476 1,901 
2,412 
2,536 

2,494 
2,468 
2,483 
2,446 
2,489 
2,461 
2,494 
2,496 
2,493 
2,492 
2,531 
2,495 

2,515 
2,519 
2,468 
2,477 
2,478 
2,463 
2,436 
2,515 
2,478 
2,488 
2,500 
2,459 
2,490 
2,481 
2,510 
2,491 
2,462 
2,477 
2,494 
2,493 
2,468 
2,483 
2,466 
2,476 
2,501 
2,507 
2,485 
2,483 
2,517 
2,473 
2,496 
2,483 
2,466 
2,501 
2,480 
2,493 
2,482 
2,461 
2,501 
2,477 
2,449 

1,843 
1,949 

1,572 
1,555 
1,564 
1,540 
1,567 
1,549 
1,570 
1,570 
1,568 
1,568 
1,592 
1,569 

. 1,581 
1,583 
1,551 
1,557 
1,557 
1,547 
1,531 
1,580 
1,556 
1,563 
1,571 
1,546 
1,566 
1,560 
1,578 
1,565 
1,547 
1,556 
1,567 
1,566 
1,551 
1,561 
1,551 
1,557 
1,573 
1,577 
1,563 
1,562 
1,584 
1,556 
1,571 
1,564 
1,558 
1,595 
1,606 
1,637 
1,652 
1,654 
1,696 
1,687 
1,679 



APCS -C2 
Run 3 

Operating Data 

Sampling Start 

6/28(2012 
8:23 
8:24 
8:25 
8:26 
8:27 
8:28 
8:29 
8:30 
8:31 
8:32 
8:33 
8:34 
8:35 
8:36 
8:37 
8:38 
8:39 
8:40 
8:41 
8:42 
8:43 
8:44 
8:45 
8:46 
8:47 
8:48 
8:49 
8:50 
8:51 
8:52 
8:53 
8:54 
8:55 
8:56. 
8:57 
8:58 
8:59 
9:00 
9:01 
9:02 
9:03 
9:04 
9:05 
9:06 
9:07 
9:08 
9:09 
9:10 
9:11 
9:12 
9:13 
9:14 
9:15 
9:16 
9:17 
9:18 
9:19 

TTU-3 
Pressure 

Pa 
-8.8 
'-9.3 

-11.6 
-11.7 
-10.2 
-9.4 

-10.2 
-10.3 
-9.6 

-12.1 
-12.3 
-11.8 
-10.2 
-9.9 
-9.3 

-10.2 
-9.6 

-10.7 
-10.8 
-9.9 

-11.7 
-11.8 
-8.9 

-10.3 
-13.1 
-12.7 
-10.5 
-13.9 
-11.0 
-10.4 
-10.1 
-9.4 

-11.3 
-11.0 
-11.2 
-13.0 
-12.1 
-10.5 
-10.4 
-10.4 
-11.0 
-11.9 
-12.3 
-11.1 
-10.9 
-13.0 
-11.8 
-8.3 

-11.4 
-12.1 
-11.9 
-12.8 
-12.1 
-11.6 
-12.2 
-10.6 
-11.4 

TTU-4 
Pressure 

Pa 
-19.4 
-22.1 
-23.3 
-24.7 
-25.3 
-23.3 
-26.6 
-26.8 
-25.3 
-20.9 
-25.7 
-27.7 
-20.5 
-22.9 
-23.5 
-20.4 
-27.1 
-21.2 
-24.5 
-26.7 
-27.6 
-22.1 
-22.2 
-22.3 
-24.1 
-22.9 
-21.3 
-21.4 
-24.1 
-26.0 
-25.0 
-25.8 
-24.2 
-25.0 
-22.4 
-26.2 
-25.1 
-22.4 
-28.4 
-24.8 
-26.7 
-24.5 
-27.6 
-26.5 
-24.4 
-30.8 
-24.1 
-27.6 
-26.9 
-24.0 
-21.4 
-25.6 
-19.3 
-21.2 
-25.9 
-19.8 
-25.0 

TTU-3 
Temp"F 

.113.5 
114.1 
114.7 
115.4 
115.9 
116.5 
117.0 
117.5 
118.0 
118.5 
119.0 
119.3/ 

119.5 
119.8 
120.2 
120.6 
121.0 
121.3 
121.7 
122.1 
122.4 
122.7 
123.1 
123.3 
123.8 
124.1 
124.4 
124.6. 

124.9 
125.2 
125.5 
125.9 
126.1 
126.4 
126.6 
127.0 
127.2 
127.4 
127.6 
127.9 
128.2 
128.3 
128.6 
128.8 
129.1 
129.3 
129.7 
129.9 
130.1 
130.3 
130.5 
130.7 
130.9 
131.0 
131.2 
131.4 
131.7 

TTU-4 
Temp "F 

117.6 
118.1 
118.5 
118.9 
119.4 
119.6 
119.9 
120.4 
120.7 
121.0 
121.3 
121.7 
122.0 
122.3 
122.6 
122.6 
123.0 
123.4 
123.7 
123.9 
124.1 
124.4 
124.5 
124.6 
125.0 
125.3 
125.7 
125.8 
126.2 
126.3 
126.5 
126.5 
126.5 
126.7 
126.8 
127.0 
127.2 
127.3 
127.5 
127.7 
128.0 
128.1 
128.3 
128.4 
128.3 
128.6 
128.7 
129.1 
129.2 

'129.3 
129.5 
129.6 
129.9 
130.0 
130.2 
130.3 
130.2 

Catridge 
Filter Exit 
Temp "F 

158.3 
162.3 
165.2 
168.9 
170.9 
174.1 
176.4 
178.6 
180.0 
182.1 
183.1 
185.4 
185.7 
187.8 
188.6 
189.9 
191.4 
193.9 
195.9 
197.6 
198.6 
200.7 
201.6 
202.6 
203.6 
204.0 
205.1 
206.5 
207.6 
208.0 
209.0 
209.8 
210.7 
210.8 
211.5 
211.9 
213.3 
214.8 
215.1 
215.1 
215.6 
216.4 
217.4 
217.8 
217.1 
216.4 
216.9 
217.6 
218.7 
218.8 
219.3 
219.9 
220.9 
220.4 
221.1 
221.6 
222.7 

Catridge 
Filter DP 

mBar 
4.5 
4.6 
4.6 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.8 
4.8 
4.8 
4.7 
4.8 
4.9 
4.9 
4.9 
5.0 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.1 
5.1 
5.1 
5.1 
5.0 
5.1 
5.1 
5.1 
5.1 
5.2 
5.1 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.3 
5.2 . 
5.2. 
5.2 
5.3 
5.2 

HEPA 
Filter DP 

mBar 
4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 
4.5 
4.5 
4.6 

'4.6 

4.6 
4.6 
4.6 
4.6 
4.5 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.6 

Stack 
Flow 

Nm3/h 
2,475 
2,516 
2,501 
2,479 
2,479 
2,465 
2,468 
2,461 
2,497 
2,456 
2,491 
2,493 
2,484 
2,468 
2,492 
2,481 
2,474 
2,472 
2,476 
2,480 
2,498 
2,486 
2,498 
2,477 
2,502 
2,502 
2,478 
2,500 
2,515 
2,516 
2,485 
2,494 
2,525 
2,481 
2,488 
2,513 
2,499 
2,475 
2,492 
2,478 
2,477 
2,447 
2,485 
2,462 
2,490 
2,482 
2,470 
2,488 
2,503 
2,478 
2,438 
2,513 
2,450 
2,465 
2,481 
2,483 
2,452 

·Stack 

Flowacf. 
1,70 
1,743 
1,741 
1,736 
1,742 
1,740 
1,749 
1,750 
1,780 
1,756 
1,784 
1,792 
1,786 
1,781 
1,800 
1,796 
1,795 
1,800 
1,808 
1,816 
1,832 
1,829 
1,841 
1,828 
1,849 

1,85~ 
1,83~ 
1,855 
1,870 
1,872 
1,852 
1,860 
1,886 
1,853 
1,860 
1,881 
1,874 
1,860 
1,873 
1,863 
1,864 
1,843 
1,875 
1,858 
1,878 
1,869 
1,862 
1,878 
1,892 
1,873 
1,844 
1,903 

1,858. 
1,868 
1,882 
1,885 
1,865 



•• 

• 

• 

APCS -C2 TIU-3 
Run 3 · Pressure 

Operating Data 6/28/2012 Pa 
9:20 -10.4 

9:21 
9:22 
9:23 
9:24 
9:25 
9:26 
9:27 
9:28 
9:29 
9:30 
9:31 
9:32 
9:33 
9:34 
9:35 
9:36 
9:37 
9:38 
9:39 
9:40 
9:41 
9:42 
9:43 
9:44 
9:45 
9:46 
9:47 
9:48 
9:49 
9:50 
9:51 
9:52 
9:53 
9:54 
9:55 
9:56 
9:57. 
9:58 
9:59 
10:00 
10:01 
10:02 
10:03 
10:04 
10:05 
10:06 
10:07 
10:08 
10:09 
10:10 
10:11 
10:12 
10:13 
10:14 
10:15 
10:16 

-11.0 
-9.1 

-11.2 
-12.3 
-9.6 

-12.3 
-7.8 

-11.3 
-11.2. 
-9.6 
-9.9 

-11.4 
-10.8 
-13.0 
-11.6 
-10.7 f 

-10.9 
-10.4 
-8.6 

-10.0 
-12.0 
-10.3 
-10.7 
-10.8 
-103 

-11.3 
-11.5 
-10.7 
-11.2 
-10.3 
-10.9 
-10.9 

. -13.2 

-11.1 
-12.6 
-10.6 
-11.3 

-9.s 
-10.3 
-9.8 

-10.7 
-15.4 
-9.6 

-10.8 
-7.6 

-11.4 
-10.3 
-10.2 
-11.3 
-10.0 
-10.5 
-11.1 
-12.6 
-8.1 

-13.6 
-9.2 

TIU-4 
Pressure 

Pa 
-21.7 
-24.8 
-24.9 
-25.1 
-21.3 
-22.9 
-18.7 
-25.0 
-24.0 
-27.4 
-21.0 
-24.8 
-25.7. 

-26.6 
-25.1 
-25.3 
-22.3 
-24.6 
-22.2 
-26.5 
-23.6 
-24.7 
-22.6 
-24.4 
-30.0 
-22.3 
-24.9 
-19.2 
-25.3 
-25.6 
-21.2 
-27.1 
-27.9 
-24.0 
-26.4 
-29.1 
-28.5 
-24.0 
-27.1 
-27.6 
-28.4 
-24.3 
-19.1 
-24.6 
-20.1 
-19.6 
-21.8 
-20.6 
-24.6 
-22.7 
-29.5 
-21.1 
-27.3 
-26.1 
-21.4 
-23.9 
-20.5 

TIU-3 
Temp oF 

131.9 
132.1 
132.3 
132.5 
132:7 
132.9 
133.1 
133.2 

133.3 
133.4 
133.5 
133.6 
133.8 
133.9 
134.0 
134.2 
134.3 
134.5 
134.6 
134.9 
135.0 
135.1 
135.3 
135.5 
135.6 
135.7 
135.8 
135.9 
136.0 
136.2 
136.3 
136.6 
136.6 
136.7 
136.9 
137.0 
137.1 
137.3 
137.4 
137.7 
137.8 
138.0 
138.1 
138.3 
138.4 
138.5 
138.6 
138.8 
138.8 
138.9 
139.1 
139.1 
139.2 
139.2 
139.5 
139.7 

. 139.8 

TIU-4 
Temp oF 

130.4 
130.5 
130.6 
130.8 
131.0 
131.5 
131.7 
131.8 
131.9 
132.2 
132.2 
132.3 
132.4 
132.5 
132.7 
132.8 
132.9 
133.0 
133.1 
133.1 
133.2 
133.2 
133.3 
133.3 
133.6 
133.9 
133.9 
134.1 
134.2 
134.4 
134.3 
134.3 
134.4 
134.5 
134.7 
134.8 
134.9 
134.9 
134.9 
135.0 
135.2 
135.1 
135.1 
135.2 
135.5 
135.4 
135.8 
136.0 
136.2 
136.1 
136.1 
136.4 
136.6 
136.6 
136.6 
136.8 
136.9 

Catridge 
Filter Exit 
Temp oF 

222.0 
222.6 
222.4 
223.5 
223.6 
224.0 
224.3 
223.7 
222.8 

222.7 
224.1 
224.5 
223.4 
223.5 
224.5 
225.4 
225.3 
225.8 
224.7 
224.5 
224.8 
225.8 
225.9 
226.4 
226.3 
227.1 
227.4 
229.3 
229.0 
229.6 
228.6 .· 
228.7 
228.9 
228.9 
229.2 
229.8 
230.2 
231.0 
230.9 
230.5 

. 231.2 

230.3 
230.0 
229.7 
229.5 
229.5 
229.9 
230.3 
230.7 
231.1 
231.3 
231.7 
231.9 
232.3 
232.2 
232.6 
232.1 

Catridge 
Filter DP 

mBar 
5.3 
5.3 
5.3 
5.3 
5.3 
5.2 
5.3 
5.3 
5.2 
5.2 
5.3 
5.3 
5.3 
5.3 
5.4 
5.3 
5.3 
5.3 
5.3 
5.3 
5.4 
5.3 
5.3 
5.3 
5.3 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.5 
5.4 
5.5 
5.4 
5.5 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.5 
5.4 
5.5 
5.4 
5.5 
5.5· 

5.5 
5.4 
5.5 
5.4 

HEPA Stack 
Filter DP Flow Stack 

mBar Nm3/h Flow acfm 
4.6 2,482 1,885 

4.6 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

4.6 
4.7 
4.7 
4.7. 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.6 

. 4.7 

4.7 
4.7 
4.7 
4.7 
4.7 

''4.7 

4.8 
4.8 
4.7 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.7 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

'4.8 
4.8 

2,487 
2,485 
2,493 
2,488 
2,503 
2,467 
2,496 
2,468 
2,453 
2,488 
2,490 
2,481 
2,490 
2,514 
2,487 
2,481 
2,470 
2,476 
2,485 
2,484 
2,465 
2,431 
2,438 
2,432 
2,449 
2,478 
2,488 
2,435 
2,461 
2,479 
2,509 
2,490 
2,452 
2,477 
2,484 
2,477 
2,470 
2,458 
2,518 
2,485 
2,485 
2,483 
2,461 
2,493 
2,460 
2,453 
2,477 
2,490 
2,509 
2,493 
2,503 
2,489 
2,465 
2,491 
2,467 
2,471 

1,891 
1,889 
1,897 
1,894 
1,906 
1,880 
1,900 
1,877 
1,865 
1,896 
1,898 
1,888 
1,896 
1,916 
1,898 
1,893 
1,886 
1,888 
1,895 
1,894 
1,882 
1,857 
1,863 
1,859 
1,874 
1,897 
1,910 
1,868 
1,890 
1,901 
1,924 
1,911 
1,881 
1,901 
1,908 
1,904 
1,900 
1,892 
1,937 
1,913 
1,910 
1,908 
1,890 
1,914 
1,889 
1,884 
1,904. 

1,915 
1,931 
1,919 
1,928 
1,918 
1,900 
1,920 
1,903 
1,905 



APCS -C2 
Run 3 

Operating Data 6/28/2012 
10:17 
10:18 
10:19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
10:31 
10:32 
10:33 
10:34 
10:35 
10:36 
10:37 
10:38 
10:39 
10:40 
10:41 
10:42 
10:43 
10:44 
10:45 
10:46 
10:47 
10:48 
10:49 
10:50 
10:51 
10:52 
10:53 
10:54 
10:55 
10:56 
10:57 
10:58 
10:59 
11:00 
11:01 
11:02 
11:03 
11:04 . 

11:05 
11:06 
11:07 
11:08 
11:09 
11:10 
11:11 
11:12 
11:13 

TIU-3 
Pressure 

Pa 
-11.9 
-11.8 
-12.4 
-13.2 
-10.8 
-12.8 
-10.2 
-8.5 

-11.2 
-11.0 
-13.6 
-13.5 
-9.3 

-10.9 
-11.5 
-11.4 
-10.6 
-12.4 
-9.0 

-11.8 
-10.1 
-11.5 
-8.6 

-10.6 
-9.6 

-11.1 
-9.9 

-12.3 
-10.6 
-11.8 
-10.7 
-11.3 
-11.4 
-10.5 
-10.7 
-12.4 
-12.0 
-9.9 

-10.0 
-10.9 
-10.0 
-12.2 
-9.5 
-8.5 
-9.5 
-7.5 

-10.1 
-9.7 

-11.8 
-12.1 
-10.1 
-11.9 
-14.7 
-12.7 
-9.6 

-13.0 
-14.8 

TIU-4 
Pressure 

Pa 
-26.6 
-22.6 
-28.8 
-27.6 

-25.6 
-26.8 
-14.9 
-17.2 
-28.9 
-28.5 
-22.9 
-24.5 
-30.4 
-22.8 
-25.1 
-25.7 
-24.6 
-26.9 
-29.8 
-27.6 
-28.4 
-22.6 
-28.9 
-24.7 
-19.1 
-20.3 
-26.5 
-22.0 
-26.9 
-22.1 
-23.4 
-28.1 
-25.0 
-30.9 
-17.1 
-21.2 
-23.4 
-26.1 
-20.7 
-23.8 
-23.4 
-23.7 
-25.4 
-22.1 
-20.1 
-24.6 
-21.1 
-23.7 
-21.2 
-22.9 
-25.8 
-28.3 
-25.5 
-23.2 
-19.9 
-21.9 
-25.5 

TIU-3 
Temp oF 

139.9 
140.0 
140.1 
140.1 
140.2 
140.3 
140.4 
140.6 
140.7 
140.8 
140.9 
140.8 
140.9 
141.1 
141.2 
141.3 
141.4 
141.6 
141.7 
141.7 
141.7 
141.8 
141.9 
142.1 
142.3 
142.4 
142.6 
142.6 
142.6 
142.6 
142.7 
142.8 
142.9 
143.2 
143.4 
143.5 
143.4 
143.5 
143.6 
143.7 
143.8 
144.0 
144.1 
144.1 
144.2 
144.3 
144.3 
144.4 
144.4 
144.4 
144.4 
144.5 
144.4 
144.5 
144.5 
144.7 
144.9 

' 

TIU-4 
Temp °F 

137.0 
137.1 
137.4 
137.6 
137.7 
137.7 
137.9 
138.5 
139.0 
138.9 
139.0 
138.7· 
138.8 
138.8 
138.8 
138.7 
138.6 
138.8 
139.0 
139.2 
139.3 
139.3 
139.4 
139.6 
139.9 
139.9 
140.1 
140.3 
140.4 
140.3 
140.3 
140.3 
140.6 
140.8 
140.9 
140.9 
140.9 
141.2 
141.2 
141.2 
141.2 
140.6 
139.9 
140.0 
140.4 
140.7 
140.7 
140.7 
141.0 
141.1 
141.3 
141.5 
141.5 
141.3 
141.5 
141.6 
141.7 

Catridge 
Filter Exit 
Temp oF 

232.0 
231.9 
233.0 
233.6 
233.4 
233.6 
234.0 
233.1 
231.3 
230.4 
230.3 
230.7 

. 230.8 

231.4 
232.4 
232.2 
231.7 
232.1 
232.4 
233.2 
233.7 
233.8 
233.9 
233.8 
234.2 
234.3 
233.7 

. 233.7 
233.8 
234.2 
235.1 
234.7 
234.4 
233.3 
233.0 
232.7 
232.2 
232.4 
232.4 
233.1 
233.9 
233.0 
231.1 
230.2 
230.8 
230.2 
230.0 
230.7 
231.0 
231.9 
233.0 
233.7 
234.0 
234.3 
234.4 
234.7 
234.0 

Catridge 
Filter DP 

mBar 
5.5 
5.5 
5.6 
5.5 
5.5 
5.5 
5.4 
5.4 
5.5 
5.4 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.4 
5.5 
5.5 
5.4 
5.5 
5.5 
5.5 
5.5 
5.6 
5.5 
5.5 
5.4 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 . 

5.4 
5.4 
5.5 
5.5 
5.5 
5.5 
5.5 
5.6 
5.5 
5.5 
5.6 
5.6 
5.6 
5.6 
5.5 
5.5 

HEPA 
Filter DP 

mBar 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

. 4.8 

4.8 
4.8 
4.8 
4.8 
4.7 
4.8 
4.8 
4.8 
4.9 
4.8 
4.9 
4.9 

. 4.9 

4.9 
4.8 
4.8 
4.8 
4.8 
4.8 

. 4.9 
4.8 
4.8 
4.9 
4.8 
4.8 
4.9 
4.9 
4.9 
4.9 
4.8 
4.9 
4.8 
4.8 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 

Stack 
Flow 

Nm3/h 
2,486 
2,475 
2,501 
2,453 
2,467 
2,474 
2,441 
2,464 
2,468 
2,496 
2,466 
2,476 
2,465 
2,502 
2,500 
2,474 
2,516 
2,452 
2,492 
2,483 
2,485 
2,480 
2,412 
2,461 
2,447 
2,471 
2,492 
2,488 
2,489 
2,476 
2,476 
2,471 
2,448 
2,487 
2,477 
2,453 
2,447 
2,504 
2,476 
2,461 
2,511 
2,490 
2,486 
2,536 
2,506 
2,486 
2,467 
2,457 
2,501 
2,466 
2,454 
2,486 
2,463 
2,478 
2,483 
2,485 
2,474 

Stack 

Flowacf. 
1,91 
1,907 
1,930 
1,895 
1,905 
1,911 
1,886 
1,902 
1,900 
1,919 
1,895 
1,905 
1,896 
1,926 
1,928 
1,907 
1,938 
1,890. 
1,921 
1,917 
1,920 
1,916 
1,864 
1,901 
1,891 

1,91. 
1,92 
1,922 
1,923 
1,914 
1,917 
1,912 
1,893 
1,920 
1,912 
1,892 
1,887 
1,931 
1,910 
1,900 
1,941 
1,922 
1,913 
1,949 
1,928 
1,911 
1,896 . 
1,890 
1,924 
1,900· 
1,894 
1,920 

1,904. 
1,916 
1,920 
1,923 
1,912 



• 

• 

• 

APCS -C2 TTU-3 

Run 3 Pressure 

Operating Data 6/28/2012 Pa 

Run Stop 

11:14 -9.4 
11:15 
11:16 
11:17 

11:18 
11:19 
11:20 
11:21 
11:22 
11:23 
11:24 

11:25 
11,;26 
11:27 
11:28 
11:29 
11:30 
11:31 
11:32 
11:33 
11:34 
11:35 
11:36 
11:37 
11:38. 

11:39 
11:40 
11:41 
11:42 
11:43 
11:44 
11:45 
11:46 
11:47 
11:48 
11:49 
11:50 
11:51 
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12:00 

-11.7 
-12.6 
-10.0 
-12.1 
-12.7 
-12.2 
-11.8 
-10.9 
-15.2 
-12.7 

-12.5 
-11.8 
-12.3 
-12.6 
-10.0 
-8.9 

-10.7 
-9.9 

-10.3 
-14.1 
-10.1 
-10.3 
-11.5 
-10.3 
-11.2 
-11.8 
-10.0 
-11.0 
-9.4 

-10.9 
-12.1 
-11.5 
-11.9 
-10.9 
-10.3 
-8.3 

-10.6 
-11.5 
-9.2 

-11.1 
-10.8 
-12.9 
-11.5 
-11.0 
-11.7 
-11.2 

TTU-4 

Pressure 

Pa 
-23.8 

-20.4 
-24.5 
-22.8 
-27.5 
-34.2 
-23.9 
-23.5 
-21.7 
-26.4 

-28.8 
-26.7 
-23.9 
-26.1 
-27.0 
-21.8 
-23.0 
-22.8 
-27.9 
-25.4 
-23.5 
-27.5 
-23.1 
-22.8 
-25.2 
-20.3 
-19.6 
-23.1 
-23.6 
-21.6 
-16.4 
-23.8 
-27.7 
-22.4 
-18.6 
-24.0 
-25.5 
-23.9 

. -20.3 

-22.6 
-21.1 
-21.1 
-23.7 
-27.3 
-29.7 
-29.5 
-24.7 

TTU-3 

Temp "F 

145.0 
145.0 
145.0 
145.1 
145.1 
145.0 
144.9 
144.9 
145.0 
145.0 
145.2 
145.2 
145.4 
145.4 
145.4 
145.5 
145.7 
145.8 
145.9 
145.9 
146.1 
146.1 
146.0 
146.0 
146.1 
146.1 
146.3 
146.3 
146.4 
146.4 
146.5 
146.7 
146.9 
147.1 
147.2 
147.3 
147.5 
147.6 
147.7 
147.7 
147.8 
147.9 
148.0 
148.0 
148.0 
148.2 
148.1 

TTU-4 

Temp"F 

141.5 
141.7 
141.6 
141.7 
141.6 
141.6 
141.8 
141.9 
142.0 
142.1 
142.2 
142.3 
142.3 
142.5 
142.6 
142.4 
142.4 
142.6 
142.7 
142.9 
142.9 
143.0 
142.8 
142.6 
142.8 
142.9 
143.1 
143.2 
143.2 
143.3 
143.6 
143.8 
143.8 
144.0 
143.6 
143.2 
142.9 
143.0 
143.1 
143.2 
143.4 
143.8 
143.9 
144.0 
143.8 
143.0 
142.3 

Catridge 
Filter Exit 

Temp "F 
233.6 

233.6 
234.4 
234.4 
234.7 
234.5 
234.4 
234.9 
235.3 
235.6 
235.8 

235.6 
235.5 
235.8 
236.9 
236.7 
236.4 
236.6 
236.9 
237.3 
237.8 
238.2 
238.6 
238.5 
238.4 
239.0 
238.6 
238.6 
239.1 
239.0 
239.6 
238.9 
238.9 
238.2 
237.2 
235.7 
234.9 
234.8 
235.3 
235.6 
236.8 
236.6 
236.8 
236.9 
237.4 
235.4 
231.6 

Catridge 
Filter DP 

mBar 

5.6 
5.6 
5.6 
5.6 

5.5 
5.5 
5.6 
5.6 
5.6 
5.5 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.5 
5.6 
5.6 
5.6 
5.6 
5.5 
5.7 
5.7 
5.7 
5.7 
5.6 
5.7 
5.6 
5.6 
5.6 
5.6 
5.6 
5.5 
5.5 
5.6 
5.5 
5.6 
5.6 
5.6 
5.6 
5.7 
5.6 
5.6 
5.5 
5.4 

HEPA Stack 

Filter DP Flow Stack 

mBar Nm3/h Flow acfm 
4.9 2,484 1,919 
4.9 
4.9 
4.9 

.4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.9 
4.9 
5.0 
4.9 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
4.9 
5.0 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

2,471 
2,496 
2,454 
2,454 
2,460 
2,490 
2,488 
2,444 
2,469 
2,468 
2,510 
2,467 
2,464 
2,475 
2,470 
2,483 
2,424 
2,451 
2,479 
2,474 
2,488 
2,440 
2,485 
2,481 
2,487 
2,479 
2,477 
2,483 
2,446 
2,430 
2,459 
2,469 
2,449 
2,475 
2,462 
2,469 

. 2,478 

2,449 
2,427 
2,468 
2,462 . 

2,474 
2,461 
2,465 
2,475 
2,522 

1,909 
1,930 
1,898 
1,899 
1,902 
1,925 
1,925 
1,892 
1,913 
1,912 
1,944 
1,911 
1,909 
1,921 
1,916 
1,926 
1,881 
1,902 
1,925 
1,923 
1,935 
1,898 
1,933 
1,930 
1,936 
1,929 

1,927 
1,933 
1,904 
1,893 
1,914 
1,922 
1,904 
1,921 
1,908 
1,910 
1,917 
1,896 
1,880 
1,915 
1,910 
1,920 
1,910 
1,914 
1,917 
1,943 
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Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches ofHg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume. (VM)ft3 

Initial 
Final 
Difference 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root ofDelta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 

· . ORSAT Data 
%02 
%C02 
%(:0 

Calculations 

Vw(std), scf = 
Vm(std), dscf= 
Bws= 
Md= 
Ms= 
Vs, ft/sec= 
Qs,acfm = 
Qs(std), dscfm = 
lsokinetic Sampling Rate, % 

~ 
An= area of the nozzle 
As= area of the stack 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 1 - SK Exhaust 
Joplin, MO 

26Jun12 
1340-1658 

180 
. 0.259 

0.99 
0.990 
2.01 

6 

0.20 
28.75 

4.1 

0.6055 

31 
26.2 
57.2 

2.692 
145.321 

0.018 
28.87 
28.67 
42.9 
506 
436 
99.4 

26Jun12 
1805-2105 

180 
0.259 
0.99 
0.99 
2.01 

6 
0 
0 

0.20 
28.8 
4.1 

93.1 
2.51 

0.6023 

30 
27.5 
57.5 

2.707 
143.334 

0.019 
28.83 
28.63 
42.7 
503 
434 
98.6 1 

Vw(std) =volume of water vapor in gas, standard conditions= 0.04707*VIc 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm x gamma x [Pb + (dH/13.6)]/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Vw(std)) 
Md = molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + [0.2B x (%N2 +%CO)] 
Ms =molecular weight of stack gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 ic Cp x (avg. Sq.Rt. dP) x [Sq.Rt (Ts(R))/(Ms x Ps)] 
Qs =stack gas flow rate= Vs x As x 60 . '· 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 

27Jun12 
0850-1150 

180 
0.259 
0.99 
0.99 
2.01 

6 
0 
0 

0.20 
28.93 

4.1 

. 12 

26.1 
38.1 

1.793 
139.078 

0.013 
28.84 
28.70 
43.1 
508 
449 
92.3 

lsokinetic sampling rate= {(Ts(R)) x [(0.00267 x VIc)+ (Vm(std)/17.647)] x 100}/(Time x vs x Ps x An x60) 

@[) D'BAII:N 6 GI:AI: 
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• Field Data Summary 
General Dynamics OTS Munition Services 

Building 1 - SK Exhaust 
Joplin, MO 
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• • • EPA lsokinetic Field Sheet 

Client ~c:s Run Number "'"l:>;o,.;;wc;. \ 

Location _ ,"\'?j\'\:" 1 t\0 Stack Diameter --"!(,~"-==-=-
Source S,'f) . Barometric Pres. aB.1S' 
Date ==:=f?0;dJ?f.:? . 0 Static Pressure • 1j, g. { 
Operators ~ Meter Box# OHJ3- 2 
Start Time 1 '} 4 0 Meter delta H · 02. o I 

~-~-~- f1.1e;:r Gammjl _ 6. "79'0 
K ;£;,.._ ..f'., ,- =-~ G. 'i 

End Time 

Pitot Number 

Pitot Coefficient 

StackTC I.D. 
Oven Box I.D. 
lmpinger Out I. D. 

Nozzle Size 
XADTrap I.D. 

St'J-A 
o .• q 
lz-;~A 

'i)J?...-.1 
zo-ls= 
6 .c;l.S7 

Methods Performed He \\.oJ Q\3 

Initial 
Mid· 

Mid 

Leak Check Rates 

Sample Rate 

in. cfm 
6-00G. 

Pitot 

+ 

I Final !:.?u I . - If I I I 

Sample I Sample I Velocity Orifice Meter I Temperature Readings in Degrees Farenheit lmpinger Data (vol) 

Point I Time ·1 Head I Setting I . Volume I ·sta k I P b. 1 oven I 1 • 
(min) ·. (in. H20) (in. H20) (tr) c ro e Box mp~nger 

Aux 1 Meter I Meter 
Inlet Outlet 

. 3.lw-91', I CJCR 11 1 [7. :'\ ~~~~~ ~u3Li~~l()<e l1.26fk?s-s-l.$'ol c? 

.J,~r I qs-I I /<:;" ~~~ .l11 L (, "1 lso l.j • & S' I J.;tf/ Ia..> I I J)O- r l./.A 
, 1~-S"~. -,...1?11. G > 11il :1 G S" I ~~ I ~u·,. I 'JS'b I '\,-., JS/i~t~- I •J 1- I lf e-

~ ;:7 I~¢ ~~ .~2 t3. ;..::;- 1-i i ':l.-)..i lz~it -~l),~"f 1-~ ('o I ii. d . L!l'f I ct 1- 1 ~ 
~ I ~7 :rr t1& .')$ .~ 3. fr 0 l~l-' .-3-~ I ~is I <1t'C n.l)t) I <--3' ''~ JJ.lll ~It y_ _a l </~_ l~_':\f',ll_'jf3 ._t_?__:-]JS&:- i ~ - l t.al-l ~~s- l2("~ I n , '# 11.~ I q $'" I cpj 
.s I QSI&),"-f .~I o?. Y..~ I~ ~q. c: I I t:J.Jt llr( I 'l\/11 I c.,-t I 4 12~ I q ( l_il 

·" T~lfTl!" -1 i '-1 _&I G.o 18..~ ·~~~.~>.. 114&-, "l& l1~f.l. l1-s-~ l~s-'-' I !'\.<"""' 
=-~"] ~7.S~.3il ~. G ~ _l;~r. >:t lJ.aJ-1-a,-s-'( l1-~a T~ !\' .Q 7~;- I q1, 

I, w )~~ Iii~ -l'l_"'f-<:Tl 75:"1 .;,s lo? ee3 I ~6o. q o 112¥ l'a>s- I a~~ I -s-~· 
4 I ~~s-1 .s.> 11. 4l 136&.1~-----r/24 ~I i~'b T 3.-fn_l_ .'i-4 I itf i1-?l -~~ I q _4 
<./I ~I -;-35'-K ,.j~ -111i.!tr-l /~I"'r-5' I 'l.&'tl I (;I 31/ ,~r~l % I i 'i 

IYlQ.1~1.\ I l1('4llroi"Gi '1! I q~w) 
~ I I 7.s- .;3Q._J_l.-~1-J5l4. 1-c." ·I 112.1/ I t;ts-t llcoTr. .~ ,,111 q.r 1 <1 14 

I I /S' ;w- T-;}-:-o-1 -K~. ~'Is- 11~1./ h<" .-~ I '(.'L!li I '> .l! . ~ i.t'll 16 I f. ~ 
J 1--ZJ •. ~ ,_,0 l'l..o1. -~qi.VI IJ~&f 1-a.~l I,_Y)''olf.l. lit ~I ttt. I .4 r 

;til) - r~ :\b -li111 . ;' 5" I wl I~~ '{ h,\l.c; I t; r; :; I -~n_ ;~ ivll lf_( _ L15:'. 
• 'll() h 1-c. N 0 1.\ . l '"I I WI/ h r g I ;). ~ D it.: ~ ;? ~~-~ ,?l.ft2'11 'i 1- l q_"'1" 

;Jil./< ,1/i) lli.~f -IG 1\. a6· -~~l~2SiJrt..~ .3i l2'il 4 t-. I i ( 
~I.Qs .. H -ll..l:tl> -1'\\+.oo ll.;.cf ll~1- ll'lq I""" ~~ til tt l- I ct s-
.::c:l/,.a ,}b t1A 1:2.'/l q t-1 _1j_5'_ 1..":1.~-P:f'l'\~ -17itl:}.<.~ la:>i I c.~ 

'L '-\ b I 4) I. 0' -I f).'/ I'JS G I ;).50 I "r. ., _31 ;;,7.5' ,3/r .~~~(.),f.. I iS"' 
<../I ?~ .3~ ~1-f'f>"l·~=~;.'f 1~5 '1 T~so I c.~- .~ '~-'ff(\ ,; I 4 b 

~ )iii I " t I 4~ .~ li. G J. I - I 1M ['ls :;' 1'3-<;;"0 I;-; 
.~Jn :-ll_~'). 1'\SI. l'\ l1;.'f IH'S' l'l~-u I '5' 

. iii~S' 
_q_r '7b l/~t~l 4+1~ 

IllS'?. 7%. ~ 

Vacuum I Comments/Notes 
(in. hg) 

-s-::-r-1.-r~<"! :. /8atAt,_".t_ 
[}.( 
~- :r-1·~-fu..;-f- M~l.., .. 
\ b t;;),:, c;. ~ I()/, 

_\.U 
~0 
i:u. 5"' 
L-fJ 
\o 
Lb · 
lD 
'i.._f 

q :~ l~ ... ~e .fer 'P. cl...:.ak 
j,r> ~ IS'~I~ 
j. b !itt? rood• I 5": 2.8 
$ .• ll 

s 111 ~~:.~ 
-~ ~-I 'i-1--:.~:f.,_p~ ~) 

u I q~7. ?r.-:i 
_lC I .,_, 

"-"-- -IT~~("L_\ 
lO I 1--\ .. lc- .... ..x-
~v I Vo lvu.tP 
1-o -~ rs-<:r ~~77-
IO 

# Initial Final 

1 . 6 
2 /00 

3 /00 

4 0 
5 SG-
6 

Silica Gel Data (gm) 

# 
1 
2 

# 
1 
2 
3 

Initial Final 

I 
I 

Moisture Gain 
____ mr: 
____ gm 

Total ----
Filter Data 

Number Tare 

Molecular Weight Data {%) 

# 02 C02 

1 
2 

3 
Avg 

~' _______ ,._.,.._---..-.--..---- ----------------- ~ . .f'tr.u~=~~ll ~~I!:: or: 
~ ~~· ::;:...-:~ -... .... a;;u~.;.; -

~ . - -------· ---- --=-·-~~- -- ~--:-:- ' 

?? ... i~ 
~\.A 

·.:.J.;~::f: 



EPA lsokinetic Field Sheet 

Methods Performed tl.:JW 020 
Client 

Location 
Source . 
Date 
Operators 
Start Time 
End Time 

f1.P.e rsS})'-Q'o ... :~.Run Number ~ ;ox~!I\.'S eX 
:;., ... ;¥--. ,4 ®Q Stack Diameter -~4,_"----

-:=:,~ , Barometric Pres. 2~ .g 
c,_C£• -r;, -:0/Pl . Static Pressure Lf. f 
C£.1 __ S L"Sr;r Meter Box# ~- 7 

l (o 1 . Meter delta H .::1 • 0/0 
a I oS Meter Gamma 0. 99£> 

H F 0\..C.-~ o" -=- .a:. . c, 

Pilot Number 

Pilot Coefficient 
StackTC I.D. 
Oven Boxi.D .. 
lmpinger Out I. D. 
Nozzle Size · 
XADTrapi.D. 

s ~l-~ (.;l') 'S\-o.»dq 
0 . .q-
Tc. -31\ 

oB-I 
-ro-JS" 
0. ~Tc;. 

Initial 
Mid 
Mid 
Final 

Sample I Sa,mple I Velocity I Orifice I Meter 
Point Time Head Setting Volume Meter ·1Vacuuml Comm1nWNotes 

(min) (in. H20) (in. H20) (fi) Outlet (in. hg) """""F'f~d Jr 
_a I I 7 s- lo.~s- -ld.q.=? I C.fSS ___ fifRlb~ llS"'-IJ~r\ L -;~--=~~ I q "\ I q3 I G I tM' I"-~~ 

l I/~ lo.3s"- fl."l_i=-t.r-f~ft1.1.6·1t--rli?T~S"(I-as-o I 5h I 5"" I ~LJ _1_~3> L-G_-_r_-_ _ ;?;i_-lo.3l. 
1 1~-S"Io.-<.>~ I~-~~ 1411. ·?~o · I i l.C Ia~ s- I~ s-1 I ~ t. I :!"1 I 4'-1 I q "\ I . G I - -,2->-ll).S:\ 
~ I ~0 ID.~ ln7.7?o I 'in. fl. lt:tS" I ').S'f 11\.j" I G 4 I rr~ r q i. I cf_Lf I G- L - _jl.J jt>. tt.c 
~~~7."S"_I.-?J./a 1-;.·lG' lu1(.G-6 l1l.'"IHS' !?.so 1,4-1 s1 1_'11- I qq I G I _ mlt0~<tc 
OJ I ~s- 1,-,.q() 11.1~ I"1<Li"O l1l-s' I:J.~i l'l.ro Lc;G I 57 I 't1- I"'{ I Z I r1fTb-c.(C 
_3_1~-S""IQ.i/O J a.lr, l'h1.~& Lr:2-~T~s"f las-a I S'.3 I r-7 _I 48 _1_1~ I_~ _I ___ L'l.'iro:-'8' 
~T ~o- ro-:-~o -~ 4.16 ~~~~'I~~ 1 ~~r 1 l bs r~s--Q I_~ 1 ~). 1 "1- 1 "'"' -r-rr- ---,L'fl ~>-ere 
~ 1 ~:7.~1 o .'-/o 1 1. ~t; 1511. Ys I 1'2-S"'" I;). s 5' lls o I s 4 J .{.).. 1-'\ 1- T cfy- 1 $ 1 rzn -O.Jif 
~ 1 ~ I o.-3'/ l.d.~~ I __. lt'l s- l.1.s-~ ll'H I s 1 I -r3 I q 6 I q 3 I_ 6 l-_---~1.tT~-:-Jif 
<-ll<ib."S"Io.3fl~l'l,'!,S' lsu .. if>-lils'T1~s--liro I 5&.1 I;?';).. I ctti I q~ I & I t1'1'11'JJ~ 

-if I <7c> lo . .3lt-llri;~ _ ~~(?_. ~~-LT~( l?.{rJ ~r_ Ls·~ _T_&'~ l-,.-~-_f1f'3 ___ 1_-g_-_L --~-jitfCXJ~ 
~.~-S' l~·i1. 7( 1(,~<1~..-s l~z-t IsS'" I &'if It ttG I q-s I 8 ~- --~~ 

R 1 I?.~ I-D;.2SfVI Lq'3'llc;~'5.Cf'~- !TI.r r~~?-IQ.~t'lfl st; ___ IG"'/f-ltf)T'fa I G I · t1.f/ n?~ 
l I ./"5" I t:J.~ 11.-=iU_ [!j5"tS ._{)II -=:JJ.iri~r~-1) "Lil5 2> :=Lu£'~I_4f :I q ~ -~-=-~--..:J -_-:::-oAl-()31 
ri~S""I...-:>_..:;>~It.'\~).I5S~.u· II~(IJ.,H'Iil'iql ~o I ?t"""l q( ltt.~_l c; I r'Vll c.i8 

.:1 I ~o lo.·~~ 1~.,1'l..ISft.t:&S'-_ fJa_$"-_~-~1] ~q_J &3-_] -~ J ~3 _I_Ci! . I G_ I_-_ .tuLn.-.~.K 
-~l37.s-I.O.~Il.r,al.l5c.-l.•·d" 11~6" F.lsY l~'S"ol~o I '1>1 I q.3_ I ft.t _I_, I 111~\n-1~ 
& I tK I o. & IJ. '~ ~ 1&1. 'f_._o_i _LH_6" _I ~~.t- J a_s-~ l..l\.!-1 _ I~).. J _Cf~ _I Jon -'-~ _ J ____ MI o-~~ 
3-ls-..:;>:s:-lo-~~ 1~-l9:ta.l~~.t.tOIIi?Ta~&-IJ.'1fT s~ I ~b I q-s I 40 I-;- I ()1(\ D3~ . . -

\).'f 

Leak Check Rates 

I 

Sample Rate 
in. cfm 

Pilot 

# 

2 
3 
4 
5 
6 

.oos 

lmpinger Data (vol) 

Initial Final 

0 

Silica Gel Data (gm) 

# 1 Initial , Final 
1 
2 

;:~r 
1.----,M-o...,is_t_u-re___,G-a,....in---"--..1 ·~·~·-

--"'---mi. 
____ gm 

Total ----

Filter Data 

# Number Tare 

I I 
1 

~ I ·I I 
Ay_g_ 

"''fUC;I"f!"IIW\Svi..C:~tWfK ... Oo\~l~·t~\1"8\FlPWD.tt.lfornn\~Mt'I(\J\Ofll:"dst!l."f't.a~ 

•• • 
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• 
Client 

Location 
Source 
Date 
Operators 
Start Time 
End Time \1(0 

• EPA lsokinetic Field Sheet 

Run Number D \oX.\ '-S':S 3 
Stack Diameter (, 11 

Barometric Pres. '). S . <I 3 
Static Pressure is' 
Meter Box# Y\ 7 
Meter delta H .;:? o 1 o 
Meter Gamma Q. rzo 

Pitot Number 

Pitot Coefficient 
StackTC I.D. 
Oven Box I. D. 
lmpinger Out I. D. 
Nozzle Size 
XADTrapi.D. 

!.(::: G.'l 

Sr1-A 
~~~J(o>) 

o.79 
TC.-3A 

bE I 
""I:.~ t'< 
o.6J'S9 

• 
Methods Performed ~-\k~9(3 

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -

Initial lO o. oo<;" <./ y 
Mid 
Mid 
Final .,_, O·OD(a ,/ \/ 

Sample Sample Velocity Orifice Meter Temperature Readings in Degrees Farenheit lmpinger Data (vol) 

Point Time Head Setting Volume 
Stack Probe 

Oven 
lmpinger · Aux Meter Meter Vacuum Comments/Notes 

(min) (in. H20) (in. H20) (tr') Box Inlet Outlet (in. hg) 
# Initial Final 
1 

at ?._$""_ ... ~· l. s 'i &\S".G'\5 JJ(, :lSS" ~SG S'J.. '-\0 '\) or t • '3"7 l 1.4- 2 

I /~ .,.y d. St:; Gd.d..ISS: m ). ~ l.\ "l \.\ 0 So st~ q1 z,q =r 3 

t r%).'S'" "~ d.. 5) o.~.c;-, m 1St\ a.s o Si 3~ l\~ L\ 0 1 4 

:J :u> \.'3,: ~- r;q (,>5.o~!l m ;ll)'\ a s-o s~ q1,. too C\ \ ::r .4o ,:2.4- 5 
·:bJ ~? ....... ~~ ()..(,~ C'l\.n m ~~~I 'd-SO s~ \of\ \co cp, Tr 6 

~- -~ .. ')j d,.Y'b'-1 6L\_l'.)a.. II' l~ ~t lS 0 ss ~'a- I o \ 'Lbl 1.5" 
~ I 'S"..o . ..:::- • :" ... '1 ~'I c,~s. ·1.0 ,,, 1'>, l'i ~ ':lS Y> \ D \ 'Ill 1.<; ,)&; 1'2.d- Silica Gel Data (gm) I 

3 t'd) .~ b 1.1.\}'\ GG I. 1) II 11S s' 'd- ') \ S1 U.'-\ \0 \ qs' 1.S' # Initial Final 
'"'2, tb? •. ~ \' /, 1·1.\b'\ t.GL1.'?!. II 1S5 1-'-l ~ G r> "\~ 9q ~ S' 1. ') 1 I 
4 7s- .3~ :). :, "\ (, (, 1\.1. (, 5 S" II '4S4 'J.SO ':>G L\\.1 \oo iS' -r.s- .~_K" 1:'2.,_ 2 l 
4 Y~.~ ~ ~ 'l-. -t,L\ G (, Zt'>. q 1 ,,, J-'56 :155' SJ.. 43 too q) 1-.) I 

l-1 c;l) w')Y ':\..Y'-16 b~1 .lo ,,., ).<)<;" -a s-o <..i t..\1 ib\ H '1.5 ! Moisture Gain 

Gf~ 

B1 ?.S' .40 J.. l(, Gq.1 '1A 1/h -'1-s-6 "li-tl. s~ yo... iC?- 'ir i. s- 4o 1'2-4..: 

____ mi. 

____ gm 

I IS' ,tle; 'J-.'1'~ ,_ !It ?.~G H'l S'J.. '-\'3 [01 q;J, 1,6 
I .:;d?.s- .~ ~.lC +o "- l 'J.. Jj~_ 1..'$'&> ~or\ 5~ I.{ 'd.- )()) qz, to 

d ,~D 'lf/ J. g .3 7ld.. 3 i.J 1/6 l')\ a'{ r- :i3 l-1 .... lO 3 ~~ i-s • 40 12-4-
Total ----

£) '37.s- ,'(.) ·;L~3 -,,c 10 }/, 'J.S"Ot ?. ')a. ~'5 t;'3 )~"I ~e>O 1·~ «" ~ee. b"'-' x 
t9 4S"' • .ttl '1..2>7 :J1G.o 1 If!, 25'5' 2S" ~ ?S '1 0 ~~ L\ 1 e-o \3 Filter Data 

3 X.;}S" ,_'/12_ _($_ ~ 33~.6() /[~ i'J..C~· l. '\; S"r LtS \ c- :3 IO \ -;:Lo 1 . )0 -') ll h # Number Tare I 

~ &:.0 1/0 ·2.:. 0 n~-~s m ~)3 a '-1-1 5-=+- u.s:- \o3 l u \ ?.(!;) _AC 1:2.4. 1 

-~ ~o1.~ I '/0 1. )O - It~ ~)$' ~~0 5'1 1.\l- \C. 4 to -a- ~0 2 
g_ _'7S_ %./J L, q r;: 1$\.~\ w d.S';b. J.. sf) <:;.',}.. "1~ \0 1.{ to) :A I ~~ i~4- 3 
q Y~-~ .~~ \,qO 151. \d.'S' j/_~ ;}.50 'ili.Jq \.{~ y~ i 0 5' I"') Ji 
q CJo ''Jb \. ~b 1t~ tj~ l/6 ~s(' ls-6 ~~ tf\ \CJ( Lb '1 ~I Molecular Weight Data(%) 

1101>. ~c. 'i" # 02 C02 
- - - - -- - - -

1 
2 
3 

Avg 

... 
\\\'fl'.&mnvt\!fwrxv'W!\Ofi!Cp.()sn.\(NV\0..-Gl\SoolftiP lt"Utnl\flrir.l D.II.J Jotlft\\1-.o~IC\Mflftd ~ .. h 
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SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : · i'\ ~ 1//Jo/ D ·- 1!il· 51( 
Recovered by : :S ·lorf1~,J Recovered by : Recovered by : 

Run No. ' Date: Dl.,.X-1 .L Run No. L Date: Ob·lb~I'L Run No. J Date: (j{,•Jt ·l'l 

XAD Module No. : XAD Module No. : XAD Module No. : 

Filter No.: Filter No.: Filter No.: 

lmpinger No. and Volume lmpinger No. and Volume lmpinger No. and Volume 
Initial Final Rinse Initial Final Rinse Initial Final Rinse 

No. (ml) (ml) (ml) No. (ml) (ml) (ml) No. . (ml) (ml) (ml) 
. 

1 0 30 50 1 0 30 ~8 1 0 \4 L/8 

• 2 too IDD 2 )DO iOO 2 
IDO ~b 

. 
3 /bO IDO 3 lbO ··JOO 3 /00 96 
4 0 ( 4 0 r; 4 D ~ 
5 5 5 

6 6 6 

7 7 7 
DIFF: DIFF: DIFF: 

Totals 'leD l)1 3\ Totals l)..oO 'l)O D Totals 1oD ~12- 12 
. - . 

Initial Final ' -·~- Initial Final 
... . 

Initial Final 
,. 

.. ' 'i" ••• ; 

·; (g) (g) DIFF: i• I; -~ ": .. (g) (g) DIFF: (g) (g) DIFF: ... 
Silica 

~gl.~ 308.0 ~L.').. 
Silica 

2~5.L/ 3/J.? 'll( 
Silica 

31~.5'' 3¥{~ ~Li Gel Gel Gel 

Final Net Moisture Gain: ~1.?-. Final Net Moisture Gain: ~'1. ( Final Net Moisture Gain: JS./ 

• C.\Users\MiloSM\Oesklopi{Moislure Recovery.xlsJA 
.. 
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Method 29/5 

• 

L 
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• 

• 

• 

Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
St;~ck Diameter, inches 
R~Ftangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches of Hg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume, (VM)ft3 

Initial 
Final 
Difference 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSAT Data · 

%02 
%C02 
%CO 

Calculations 

Vw(std), scf = 
Vm(std), dscf = 
Bws= 
Md= 
Ms= 
Vs, ft/sec = 
Qs,acfm = 
Qs(std), dscfm = 
lsokinetic Sampling Rate, % 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 1 · SK Exhaust 
Joplin, MO 

26Jun12 
1340-1617 

120 
0.259 
0.99 

0.984 
1.67 

6 
0 
0 

0.20 
28.75 

4.1 

100.3 
2.30 

0.6163 

18 
18.6 
36.6 

1.723 
99.749 
0.017 
28.87 
28.68 
43.7 
515 
444 
100.5 

26Jun12 
1805-2005 

120 
0.259 
0.99 

0.984 
1.67 

6 
0 
0 

0.20 
28.75 
4.2 

101.7 
2.23 

0.6130 

24 
17.8 
41.8 

1.968 
102.027 
0.019 
28.83 
28.63 
43.5 
512 
441 
103.4 

Vw(std) =volume of water vapor in gas, standard conditions= 0.04707*Vlc 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm x gamma x (Pb + (dH/13.6))/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Vw(std)) 
Md =molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + (0.28 x (%N2 + %CO)) 
Ms =molecular weight of stack gas, wet basis= [Md x (1-Bws)) + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)) 
Qs =stack gas flow rate= Vs x As x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 
lsokinetic sampling rate= ((Ts(R)) x ((0.00267 x VIc)+ (Vm(std)/17.647)) x 100}/(Time x vs x Ps x An x60) 

271Un12 
0850-1050 

120 
0.259 
0.99 

0.984 
1.67 

6 
0 
0 

0.20 
28.93 

4.1 

100.9 
2.14 

0.6020 

16 
15.1 
31.1 

1.464 
98.442 
0.015 
28.83 
28.67 
42.2 
498 
439 
100.3 

@0 O'BRIEN 6 GERE 
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• 
Runl 

1Traverse Stack Delta Delta Tm(F) 
!Point Temp(F) p H in out 

A1 124 0.34 2.14 96 96 
1 124 0.34 2.14 101 96 
2 124 0.38 2.39 101 96 
2 124 0.38 2.39 102 96 
3 124 0.37 2.33 103 96 
3 124 0.37 2.33 103 97 
4 124 0.38 2.39 104 97 
4 124 0.38 2.24 105 97 
B1 125 0.39 2.30 105 97 
1 125 0.39 2.30 104 97 
2 125 0.38 2.24 104 98 
2 125 0.38 2.24 105 98 
3 125 0.40 2.36 104 98 
3 125 0.40 2.36 106 99 
4 125 0.40 2.36 107 99 
4 125 0.40 2.36 105 99 

Average 125 0.38 2.30 103 97 

• 
Field Data Summary 

General Dynamics OTS Munition Services 
Building 1 - SK Exhaust 

Joplin,MO 

Run2 
SQRT Stack Delta Delta Tm(F) SQRT 

Delta P Temp(F) p H In out DeltaP 
0.5831 ::::· 124 0.40 2.36 99 98 0.6325 
0.5831 :;:;· 124 0.40 2.36 102 98 0.6325 
0.6164 ~:;: 124 0.40 2.36 105 98 0.6325 
0.6164 :::: 123 0.40 2.36 105 98 0.6325 
0.6083 :::: 123 0.38 2.24 106 98 0.6164 
0.6083 :;:; 124 0.38 2.24 107 98 0.6164 
0.6164 ;:;: 124 0.38 2.24 107 98 0.6164 
0.6164 :m 124 0.38 2.24 106 99 0.6164 
0.6245 ;:;: 124 0.30 2.01 106 99 0.5477 
0.6245 : ~:; 124 0.34 2.01 106 99 '0.5831 
0.6164 ;n: 124 0.38 2.24 106 99 0.6164 
0.6164 =~n 124 0.38 2.24 106 99 0.6164 
0.6325 ;:;: 124 0.37 2.18 105 99 0.6083 
0.6325 :;n 124 0.37. 2.18 105 98 0.6083 
0.6325 in: 124 0.38 2.24 105 98 0.6164 
0.6325 !~:; 124 0.38 2.24 105 98 0.6164 

~:; : . 
:;:: 
~:~: 
: ; : ~ 
;:;: 
: ;:~ 
l:l: 
:;:; 

0.6163 124 0.38 2.23 105 98 0.6130 

Laboratory Results Run 1 Run 2 
Filter ID I xxx I I xxx I 

Run3 
I XXX I 

Front Half Sample: 
Filter wt gain, g 
Acetone rinse volume, ml 
Acetone wt gain, g 
F.H. Total, g (uncorrected) 
Acetone Blank Sample: 
Acetone blank volume, ml 
Acetone Blank wt, g 
Acetone Blank wt gain (residue), g 
Acetone Blank cone., g(residue)/gfacetone) 
0.001% (w/w) of Acetone Sample, g 
Weight of residue In Acetone Sample, g 
Acetone Blank Correction, g 
Front Half Total, g (corrected): 

1\"""·~...._U14\'""'"-Il'1\">·ll\t'•Un.•\'ill.\fNM! Sl(.,.l'I...._I..I,L.lotn 

150 
117.7B 

<0.0005 
0.000004 

0.0006 
0.0003 
0.0003 
0.0018 

150 150 
117.78 117.78 

<0.0005 <0.0005 
0.000004 0.000004 

0.0008 0.0008 
0.0003 0.0003 
0.0003 0.0003 
0.0046 _Q.()02B -

•• 
Run3 

Stack Delta Delta Tm(F) SQRT 
Temp(F) p H in out Delta P 

:::; 114 0.36 2.12 94 91 0.6000 
i:~: 114 0.36 2.12 95 91 0.6000 
: ~: ; 114 0.37 2.18 100 93 0.6083 
~:H 114 0.37 2.18 103 94 0.6083 
:tn 114 0.34 2.01 106 96 . 0.5831 
~n: 114 0.34 2.01 i07 97 0.5831 
: ~: ~ 114 0.36 . 2.12 108 98 0.6000 
~ :; : 114 0.36 2.12 110 100 o.6000 
:;n 118 0.36 2.12 106 100 0,6000 
;:;: 118 0.36 2.12 105 99 0,6000 
:;:; 118 0.35 2.07 106 99 0.5916 
;:;: 118 0.35 2.07 106 99 0.5916 
n:; 118 0.37 2.18 106 99 0.6083 
;:;: 118 0.37 2.18 107 99 0.6083 
:;n 118 0;39 2.30 108 100 0.6245 
~:~~ 118 0.39 2.30 108 100 0.6245 
:;:: 
~: ~ : 
: ~!~ 
~=~: 
nn 
;:;: 
n:~ 
;n: 

116 0.36 2.14 105 97 0.6020 

(@] O'BRIEN 6 GERE 



• 
Runl 

Parameter: 

• 
Multi-metals Results Summary 

General Dynamics OTS Munition Services 
Building 1 - SK Exhaust 

Joplin, MO 

Run2 

• 
Run3 Avera~m 

(Total ug) (ug/dscm) (g/min) (lb/hr) (Total ug) (ugjdscm) (g/min) (lb/hr) (Total ug) (ugfdscm) (g/min) (lb/hr) (ug/dscm) (gfmin) (lb/hr) 
Arsenic 
Beryllium 
Cadium 
Chromium 
Lead 

Where: 

1.06 
0.53 
0.53 
1.06 
1.20 

1.3~E-05 

6.67E-06 
6.67E-06 
1.33E-05 
1.51E-05 

Total ug= Total sample collected, micrograms 

1.77E-06 1.04 1.30E-05 
8.83E-07 0.52 6.49E-06 
8.83E-07 0.52 6.49E-06 
1.77E-06 1.49 1.86E-05 
2.00E-06 3.20 1.11 1.38E-05 

ug/dscm =grams of pollutant per dry standard cubic meter= (ug/dscf) x (35.314 cubic feet/cubic meter) 
g/min =grams per minute, emission rate= ug/dscf x DSCFM x 1 gnimjl.OOE+06 ug 
lb/hr =pounds per hour emission rate= gfmin x 60 minfhour/(453.59 gflb) 

I \l;..,llyn.inl-xi14\1'J)4')~1\N•It\lOtoloiP..a..\!t.IC\~ 1.\XN:t'J~ llJI,ll<hll 

1.72E-06 
S.SSE-07 

8.58E-07 
2.46E-06 
1.83E-06 

<3.00 1.08 1.34E-05 1.77E-06 1.06 1.32E-05 1.75E-06 
0.54 6.69E-06 8.85E-07 0.53 6.62E-06 8.75E-07 
0.54 6.69E-06 8.85E-07 0.53 6.62E-06 8.75E-07 
1.72 2.14E-05 2.83E-06 1.42 1.78E-05 2.35E-06 • 
0.79 9.81E-06 1.30E-06 1.03 1.29E-05 1.71E-06 

Qim OBRIEN 6 GERE 
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• • • EPA lsokinetic Field Sheet 
c..c:-_ 

Methods Performed M~:.nwJ 0?"( 

Client Pitot Number __,. Sfl-A 
Location o.fi/'9 

a.~--~.:A,~c_-:;. Run Number . MeWo \ 
;) ·, "'-- ( . Stack. Diameter G u 

Source S't-, Barometric Pres. ? .,. ,z$ 

Date ~:.:,=;_;::;; = :::"'" ~;-_q 
Pitot Coefficient 

·Stack TC I. D. 
Oven Boxi.D. 

,....=- . TC.-3A 
o\2..-S Initial 

Mid 
Mid 
Final 

Operators 
· ·Start Time 

End Time 
I ~ Meter delta H /. 4> 2 

I <a I 7 Meter Gamrpa 6. '7 srst 
k +a....c.-I<:>Y'" _:::. ~ £':Of 

lmpingerOut J.D. 
Nozzle Size 
XAD Trap I.D. 

.:co-s-
C2 -2~ 

Sample I Sample I Velocity I Orifice I Meter 
Point Time Head Setting Volume Meter 

(min) (in. H20) (in. H20) (W) Outlet 
Vacuum I Comments/Notes 
(in. hg) 

fJ_t I ?.s: I .~'f::::J.d./4' lll~.o/7~11~'110?Y8'12i31 ~~~ /t!B I ~ol9~ 4 I /,~ 411 :- .ldJO 

r 1 ;s- I •6'1. l~.;y lk2::2.2s-~ l!~lf b;>\S""o~/I_S' rLt?s-1/~1 I 9~ ~ 
...:21 ~S"fi.H.~ d.ts9 I /Z9_Be I J:z4 I~ k?s-31.-s-B 1/-B..(_ 1 L<L.t~-r Yt? 
AI- .:so-'-.~ 3£'-_1_~,~{7 I I 26.1 I JlcJT:ZSVl.Z.;s 1-zy- -111:[ t,-1 If».... I 9'.6 
~ I ;3. 7.S""I8!?.~i?l ~~ .~3- f I 'fa. '8" I 1 ~'I I .2~ I ~53' I o~ /30 I /15? I 51~ 
3.1-<1."\ ~.3?1 2:.:33 IIP9~u II:J."f !..;>S""ol~l /_r::. L/~s/l/c3 I -'Z 7 

'-/-
~ 
~</ 

~ 

y l.~,i.s-1~-~~-111.:2 .. 391-L_.~~- 7-===-T 12'1 lo?sa~( !'~- -1./ ~ /oL/1 ~ 7 9 
</I U:D ~~~.111 ?.. . .J.,'I' I t~2. 6 l1i'l J :J.~ L..u-l_.l _ 6"1_ I £gz 1 n_ia_-r:-1 -_?I_ ¥ 

17-:.-,-1 7.?1 . ;s, ..?. 8 0 ll?tJ. :s<"¢1 ~ [;)57 [j~ I ~ 0 I J 117 I L&s-1. ~ 7 l y_ 
I I /' I • 'j.J 

.:J I rZ/. ~I • -~1r 

.QI 3D I .~r 

~I~P:I~ 
'll~2-s-l .~ 

!-LL4"'l> I M 

Ia:>~ ~I 177---: x---~-~~~~o~~":q I/"J("tP I ;oqJ g7T _5-£ 

r:J~.:Jt.{ r/~~3'.21 /~!=iso l..::l:s-/1 ~l./"2t~ /oljl -7<;("1 4 
Li)_"""'¥_1tqb.'-l·3 I ~1-l.A-DI'l-~3] $"'4 Qgr; lto?l~._f_l_'l 

y 
'-7. 

~;'3Ci? ld!2~.;l.::Zo/l mrl.zni..:J,;-:i ~~l'rs~'~ /o? I cz~ I V 
l,;>_:sw 1· 1-lif. r~~SC/l- Cel l7~-7'l /oS"'I '7<?- I 4 

..!:)~/.,.-nf( 

ISI~Llt~~ ..... 
t;) 
111 :A 
I M~--t-~ ~ _(i) 
.17~-?~s-
~~~_L.Vy~ 
~~~a..~~ 
~ /</C/7 

E:"'el) ... % 
t1uL 

-tD ..,2,..,?t;., ?? y 

-r~~~\ 
Vo\u~-
_li1._3_o~ 

Leak Check Rates 

Pitot 
+ 

lmpinger Data (vol) 

# Initial Final 
1 
2 
3 
4 
5 
6 

Silica Gel Data (gm) 

# 
1 
2 

# 
1 
2 
3 

Initial Final 

I 
I 

Moisture Gain 
____ mi. 
____ gm 

Total ----
Filter Data 

Number Tare 

- - -

Molecular Weight Data(%) 
# 02 C02 

1 
2 
3 

Avg 

I 

I 

\\lyr.x~w\Syr.l(~loe~Otn\fHV\OMJl\Sourc•f~ont\f!ftd Do~~ .. Fo!M\\kokmf1K\tw(iricl~ .. l!. 
. QiiJj ·O'BRIEN S GE~E 
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EPA lsokinetic Field Sheet 

Si>~-A 
Methods Performed M 02 ~M.S>l .;f\ 

~~~~~ 
S\6 

0 c:D - j<D )?8.~ 
elFi?~ G-

Run Number Me }J5 Q; 
Stack Diameter ~~ 
Barometric Pres. 

Static Pressure + . 
Meter Box# K"B.- ~ 
Meter delta H \ • (q 7 

8ta..dQ.l'"/ (OJ) 
o.<;.c;. 

j(-3'.4. 
OB. '5"" 
l:.O~ 
o . .;>=s"j 

Initial 

Mid 
Mid 

Leak Check Rates 

Pi tot 
Client 

Location 

Source 

Date 
Operators 

Start Time 

End Time ~005" MeterGamma 0 .9'5C-J 
\{ ~d- ~~- ':. ~. <!; 

- Pitot Number 

""'Pito_t Coefficient 

StackTC 1.0. 
Oven Boxi.D. 
lmpinger Out I. D. 

Nozzle Size 

XAD Trap 1.0. Final l/,3 I ..... oo l I v( I V"l 

Sample I Sample I Velocity I Orifice -~ Meter 
Point Time Head Setting Volume Meter 

{min) {in. H20) (in. H20} {tn Outlet 

A_l I '.Z.Uo.t/O~d-.'~~7.~31 12Li l:w:;l ~J'l 6'/ I /!J; I rtf 19~ 
1 I 1:5" I D .c/1> l.-9.t~l.t I I /w I ~~~~E?I ~f( l 1<6/ J /o02l_'7' 'i( 

_., 1 'l?-~~r~_./l\- 1....? •. ".?1'.., l~o'l----1 t~I!J. L:i1so ~~~~ ~5?1 t-«tl to_~~~ 
~I _'!f1_ lf)-.'/0 Jo?_.gl,;,._lm_q ll23 ~~~-~-S""'r81 /<"~1 .f6:<f~~ 

- ·-·· -

,?. I UM,51 t:>. ~~ I c{).$ l3~-i~ I ;~"?? Ja~n~ ~ =:1_1~~-1 A_<6:: 
~I 1.£ I(}-~~ 1..? . ..?9" 12/n 3', ~J'? I ii:tf ~~--~-~-a-1 .S7 r~l /o-1) I '9?-
-~ s-J:iln·3.~ 1~.~£/.l 'rh'H-.-~ · l1?-lf~l/7 I :Af';;J.I IPO I NY I /8-1 I qr-
£/I (p{) I 1"'\. ~"9;' ~~~ I ~78'. y I P8 lo7S'() l.;>s-4'1 w I I /~I i {I{:» I q 9' 

~~ \ 1 ~.:71o·3J lo?.a( lc21W !!""~ l~Y·I~sa~..3~ ta 1 11n1 ~~99 
\ /'7 1">.~ d'.ol /0Jf ~() _c:::-a ~~ /"6~ loLu. 9q 

_d_1 __ ~~--_3._~y...,?o/'__l..?99. tL _I ~t____I~DL25"~ l'.,:,_~~ Uo~ I !i_c; 
~ I !3b , If). s K' I~- ...?if I.":Z.or .... -=>1<1 I r-t.'l I ~-'n IG?S"S"""I /,.. ' IJ 01?' I / ~7, I ~ 
_3J _g_l):s:_ln....6?~d _1..;:_\l_.:J).. lJ))t L.'ilSo }::;zS31 t.o.. 1 =:l_/n' l/c<2l_ ~ 
3T il6 1".37 1:9~~-~lJi'LJ..:?.S:O~___S'"l"oL'SY I 28'2 I /C_3""'1_9X· 
41 f'.2..$-~;_,~~ LoR..-P?' 1~7-c.i J ~ ~o ~I s-9_1/Y?I/~I 7~ 
£/I ~o h. -z<;( 1~ . ..,:7;; l."?.3.lLll I i.vf IXD I~ I ~Z/ 17~10 I /n~ Is~ 

~~\-:-""ocr<' 

-~rlftl~t.tform~.\~lt\koritolds.t~t'"l'.ak • • 

Vacuum! Comments/Notes 
(in. hg) 

.s l~c::t..~ \ 
3 IK~~~ 
.~_ta:>~:>.-::7'< ,, 
~ 
:3. 
.:s 
.3 
~ 

13. 
-~ -

~-
L~ 
3_· 
_3_ 
:3.. 
:3. 

l£.,t.d6 :..___~ 
).1,_~_-a:: 

/}1) ;:s5/T?~ 

7~-ln...l 
l%_-f.e.r 
1~7vJ'I1@ 
'IC/.JLfS 

# 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 

lmpinger Data {val) 

Initial Final 

Silica Gel Data {gm) 

Initial Final 

I 
I 

Moisture Gain 
____ mi. 
_____ gm 

____ Total 

Filter Data 

Number Tare 

c__L 
--- - --

Molecular Weight Data (%} 

# 02 C02 

1 
2 
3 

AvQ 
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• • EPA lsokinetic Field Sheet • 
~A 

Methods Performed Y\.e...\.~J 02<( 
. :>.lr. :....J (;J ') I Leak Check Rates I 34::;~~~~~ RunNu~ber t\46-\oJs 3 

~' Stack D1ameter ~" 
· Pitot Number Client 

Location 
Source 
Date 

5¥' · Barometric Pres . .;>9. ?3 
?t'.. -~ 7 '#'.:1 StatiC Press""' + q. \ 

Operators ::V S G: Meter Box# t'\"B =I 
Start Time 8 Meter delta H 1. ('q 'A? 
End Time }O~C> MeterGamma ...f2..:.!i~<-/ 

I ~ f""o..c:.--\or $". q 

Pitot Coefficient 
StackTC J.D. 

0. <? <::J 

Oven Box J.D. o~ s= 
lmpinger Out J.D. ""':. o ,3 
Nozzle Size o .Q?S"9 · 
XADTrap J.D .. 

Sample I Sample I Velocity I Orifi -~- Meter 
Point Time Head S ing Volume Meter Vacuum 

(min) (in. H20) · . H20) (W) Outlet (in. hg) 

z... 
_3. 
5 

II t l-:7.~1 /~h A ~.iA..I ~42 .. r1~1//9 l2~ol2.1?il <:;4=1 lbol--==74-1 Cf( 
l r /< ... :-1 • 3// 1.2, 12.. I '347: eo I 11¥ I 2"4'1' l%s I ~; I 17-7 1-C?:S T q"J 
~T~SP)A ld.;R l_"li'"-1-~;g"J 1/l..f ]01s6l~eol <,~q._l_/~o l/..so I '7,~ 

Initial 
Mid 
Mid 

Final 

Comments/Notes 

~ "2 C. 1 ?tO 

I , ~'- £2a 
..3._1_ -

l z.a "3. <!~("" 
. ::l I 3o II~-~'> 1..;1.t51 l:'?.~t.-? -I hJof L25""n l~r -?/. _l ·;<i'r:J Llp3 J_Ci.9" 
-~ 1-:-~~1 .sV---r9 . .o/ f36g. ""i"- ltti L2s-o 1~<31_-s-62. _ L /~/_l..,o~ ~-~4? 

~ I ·1Z lzo 

~ I .1~ t:hZ 

_-3-1 -£15:' L/_.1Y-J~._2:1_j_ f~?S""- .;;lS' lit 'IT~ ~.s:z; 1"-S'"J l /-?'[I /iJ 7 I q 7 
c.1 1 '"~s-~·~.ilb./~ 1 :?.~_os, rtwras-7Tt9s-Y'Ls~--'-/%;:? 12l2~_J.28" 
4' I 6lJ lr¥~.3~.1-..,.1..9 I 3.~. 9~' lnif 1.2~o l-7.5'.31 !> d- 1'/1( ~I t/O 1/oo 

J< 

~ I·:: /~L 
~ 1:: ;:~ 
Co/ 

ls-\ ... -rlt \ .:.~ ~OI('_("l) 
£,.,J.:r....u.._L ~- J.D!:O 

~--'--
. _\b.l,.ri'A@ 
Jbq .-.~JL7 

Pitot 
+ 

Jmpinger Data (vol) 

# Initial Final 
1 
2 
3 
4 
5 
6 

- - -. -------

Silica Gel Data (gm) 

# Initial Final 
1 I 
2 I 

Moisture Gain 
____ mi. 
____ gm 

____ Total 

Filter Data 

# ·Number Tare 
1 
2 
3 

Molecular Weight Data (%) 
# 02 C02 

1 

2 
3 

_Avg 

\\,VfoiC\Af"SW\SyJ•UIS.,\OI!ic.,.~\{NII\OMU\SGurcP IP\Itn(\fM'Icl D.U rernt\\,tWibiV'tk\lwafi.lcl~.d\ 
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SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : tl ~q I J1 s 
Recovered by : 'J. ~of Me,.._) Recovered by : Recovered by : J l.t~YM().~ 

Run No. I Date : {;t.. -lh -1 2.. Run No • . :2. Date: (){.,, 16··12 Run No. ~ Date: &,. .. )1-12.. 

XAD Module No. : XAD Module No. : XAD Module No. : 

Filter No.: 0136 Oh 1q 12 ~ q Filter No.: c B&O,I'd \2.-~ Filter No. : cfhDb t~ ll -to 
lmpinger No. and Volume lmpinger No. and Volume lmpinger No. and Volume 

Initial Final Rinse Initial Final Rinse· Initial Final Rinse 
No. (ml) (ml) (ml) No. (ml) (ml) (mL) No. (ml) (ml) (ml) 

1 IDO { {)fo J8 1 {CO 118 31 1 /oo Cfo 3D 

• 2 
IDO }Dg, 30 2 

{$./J toto 3~ 
2 Ice> ) II). 3~ 

tf 
•"'• 

32 0 b· 38 3 0 3 ·o 3f 3 0 

4 4 4 

5 5 5 

6 6 6 -.. 

7 7 7 
DIFF: DIFF: DIFF: 

Totals ~oo ~~~ \~ Totals 2ov ~~ ~~. Totals e2CO il_6 tb . - Initial Final 
.. 

Initial Final 
. . 

Initial Final 
. -· 

. - • ... -· ..... ' 
...... . ' '1. ; (g) (g) DIFF: (g) (g) DIFF: . .. (g) {g) DIFF: .. - -~· 

• Silica 
~?1.(1 ~qo.s I ~.b 

Silica 

1Bo.~ ]9g.~ /7.8 Silica 

1RB.l :1o3.3 If/ Gel Gel Gel 

Final Net Moisture Gain: 3~.~ Final Net Moisture Gain: lll~ Final Net Moisture Gain: 3/.f 

• C·.\Users\MiloSMIDesktop\{Moisture Recovery.xls)A 
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Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches . 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches of Hg 
Static Pressure, inches of H20 
Dzy Gas Meter Sample Volume. (VM)ft3 

Initial . 
Final 
Meter Volume 

Ave. Stack Temperature, Ts(F) -
Ave. Meter Temperature, Tm(F) 
Ave •. Run Delta H, Inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume ofwater collected, nils 
· Silica Gel, grams 
Total Collected, mls 
ORSAT Data 

%02 
%C02 
%CO 

Calculations 

Vw(std), scf = 
Vm(std), dscf = 
Bws= 
Md= 
Ms= 
Vs, ft/sec = 
Qs,acfm = 
Qs(std), dscfm = 
lsokinetlc Sampling Rate,% 

Test Data Summary and Calculations 
Gen~ral DynaJllics OTS Munition Services 

Building 1 · SK Exhaust 
.Joplin, MO 

6/26/12 
1340-1658 

180 
0.259 
0.99 

1.008 
1.83 

6 

0.20 
28.75 

4.0 

2.33 
0.5968 

22 
26.1 
48.1 

2.264 
135.138 

0.016 
28.87 
28.69 
42.4 
499 
429 
93.9 

6726712 
1805-2105 

180 
0.259 
0.99 

( 1.008 

1.83 
6 
0 
0 

0.20 
28.75 
4.15 

126.0 
97.9 
2.25 

0.5926 

30 
23.7 
53.7 

2.528 
135.574 

0.018 
28.83 
28.63 
42.1 
496 
426 
94.9 

Vw(std) =volume of water vapor In gas, standard conditions= 0.04707*Vlc 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm x gamma x [Pb + (!iH/13.6))/Tm(R) 

· Bws = water vapor in gas stream, proportion by voluine = Vw(std)/(Vm(std) + Vw(std)) 
Md =molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + [0.28 x (%N2 +%CO)] 
Ms =molecular weight of stack gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)] 
Qs =stack gas flow rate = Vs x As x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (~28/(Ts(R)) x (Ps/29.92) 
Jsokinetic sampling rate= {(Ts(R)) x [(0.00267 x VIc)+ (Vm(std)/17.647)] x 100)/(Time x vs x Ps x An x60) 

I \Go'& D}n.111.kolJl n111n lhLUl•t· 1\N D\ftdJII.ol.l',\).'\l!li.I.U.SII"' R11112 J.ah., 

6/27/12 
0850-1150 

180 
0.259 
0.99 

1.008 
1.83 

6 
0 
0 

0.20 
28.83 

4.1 

0.6031 

16 
26.9 
42.9 

2.019 
136.374 

0.015 
28.84 
28:68 
42.4 
500 
439 
92.7 

@J] O'BAII:N 6 GI:AI: 
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1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

B1 

2 

2 

2 

3 

3 

3 

4 

4 

Run.t 

I:\Cm•Dytwlrn~374\49349.8Wki1Dt:•l\N·O\flrid D.ttoi\SK\Bid,; l,SKSTEM R'!f'J 2 3.xf-a 

• 
Field Data Summary 

General Dynamics OTS Munition Services 
Building 1 - SK Exhaust 

Joplin, MO 

Run2 

• 
Run3 

~ OBRIEN 6 GEAE 



• 
Client 

Location 
Source 
Date 
Operators 
Start Time 
End Time 

Sample 1 Sample 1 Velocity 

Point 

Run Number 

Stack Diameter 

Barometric Pres. 
Static Pressure 
Meter Box# 
Meter delta H 

\\i.VI'oiC\1\f"\Vf\Syt.K.u~~\OUic._...Op<.\J:MI\t)NQl\So..uU T~t1"!t\f"ll'ld Oo1to1 J.orr~\lwk.itw1k\bofitkl Shft'l.ds 

EPA lsokin.ield Sheet 

9'blt'-t:-Co 'f.~ -~ ,, ...... \ 

6?9'-7S: 
tt./.o 
MB-5 
1.~3 
\.oo~ 

Pitot Number 

Pitot Coefficient 

Stack TC I. D. 
Oven Boxi.D. 
lmpinger Out I. D. 
Nozzle Size 
XADTrap I.D. 

-=--=---
SP2.-A. 
C-~ 

T"C.-=JA ~ 
0~- :<. 

c .a<:;-9 

• 
Methods Performed S \£. M 

Initial 
Mid 
Mid 
Final 

Comments/Notes 

Leak Check Rates 

Pitot 

+ 

lmpinger Data (val) 

# Initial Final 
1 ~,.., 

2 /00 

3 ..,csl) 
4 
5 
6 

Silica Gel Data (gm) 

# Initial Final 
1 1 
2 I 

Moisture Gain 
____ mi. 
____ gm 

____ Total· 

Filter Data 

# I Number Tare 
1 
2 
3 

Molecular Weight Data (%) 
# I 02 C02 

1 

2~----+------~ 
3 

Av' 

~ O'BR~EN 6 GiERE 

"-..-

-.., 
! 
~ 

~ 
" .. 



.._ 

Client 

Location 

Source 
nate 
Operators 
Start Time 
End Time 

a~E1el"o..IJ)~~~-cs 
<5~\:\6., ~c 

ef:Iti'f;i::Z 
1~0 

Sample 1 Sample 

Point 

.... r.~ep.\lNV\DNOI\Sou<"T"t""'f.W~..uf-\1,.._ •• 

EPA lsokinetic Field Sheet 

Run Number 'E..x=y'o..._-.. ,eC.,.."'"'-• ~ Pitot Number 
Stack Diameter L '1 . Pitot Coefficient 

Barometric Pres. f~. ~f Stack TC I. D. 
Oven Box I.D. Static Pressure 

Meter Box# 
Meter delta H 

~"'5'" 
\ I "if30 
I .oo5< 

.c.f 

lmpinger Out I. D. 
Nozzle Size 
XADTrap I.D. 

• 

5 f 2 _ A Methods Performed 5It...:M 
~Wo.rd (_;; .1) Leak Check Rates 

a..,....·. 9 9 Sample Rate I Pitot 
\ C -3A in. cfm + 

6'8- 3 
I.0-/0 
o. c2s-cr f; 

Initial 
Mid 

1V'Iia" 
-Fimr 

Comments/Notes # 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 
3 

lmpinger Data (vol) 

Final 

Silica Gel Data (gm) · 

Initial Final 

I 
I 

Moisture Gain 
____ mi. 
____ gm 

Total ----

Filter Data 

Number Tare 

Molecular Weight Data (%) 
# 02 C02 

1 
2 
3 

Avg! 

('ioBRIENWRE 

' 
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• 
Client 

Location 
Source 

Date 
Operators 
Start Time 
End Time 

EPA lso.ic Field Sheet 

~-ml_~ ~ <"-- Run Number t4.,..,;v,.Co"'- 5 
~ Stack Diameter (; '' 
S\-l\ Barometric Pres. ~ 
~-1.._7~ StaticPressure ~ 

~ J .5~ Meter Box# M1!>- 5' 
o '? s=o Meter delta H \ . '"iS 3o 
I I SO Meter Gamma \ • oo5s: 

- " - -I 

Pitot Number 

Pitot Coefficient 

Stack TC 1.0. 
Oven Boxi.D. 
lmpinger Out I. D. 
Nozzle Size 
XAD Trap 1.0. 

Sample 1 ~ample 
Point 

\\~Yf.lClM'\VJ\!i¥1~~0ftiCII!'-Op1\EHV\DNOl\Souf«o T~lft&\firid D.lt.l foJtM\Iwlonrte:\ko Field ShRt ... h ____.-:r:---

,;; 
' 

Tc-3A 
0\3-3 

"to-to 
o. c2S9 

------- -· --- --~ -.. .. 

• 
Methods Perfonned 2,\t.M 

Initial 
Mid 
Mid 
Final 

Comments/Notes 

rz. :z..-

Leak Check Rates 

Pitot 
+ 

lmpinger Data (vol) 

# Initial Final 
1 
2 
3 
4 
5 
6' 

Silica Gel Data (gm) 

# 
1 
2 

# 
. 1 

2 
3 

Initial Final 

I 
I 

Moisture Gain 
____ mi. 

_____ gm, 

____ Total 

Filter Data 

Number Tare 

_L__ -·--

Molecular Weight Data (%) 

# 02 C02 
1 
2 
3 

~'!_Q - -

@iij OBRIEN 6 GERE 



• 
@D OBRIEN !i GERE 

SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : s r F Jll -~·I( 

Recovered by : 1.~cr~0 Recovered by : ·t .Cro•rMorJ Recovered by : J_ be;{M(J,..j 

Run No. ) Date: Q(;-:ZL·i2 Run N~. 'l.. Date : U .. • jf •• 12. Run No. ~ Date: (-{.. •J1.JJ 

XAD Module No.: OYlblDI':J. ~I XAD Module No. : ·o fl.s(.,IJL'l b 12-'\ XAD Module No. : f) 13(,- 6~ Ol'l- f 
Filter No.: Filter No. : Filter No.: 

lmpinger No. and Volume lmpinger No. and Volume lmpinger No. and Volume 

Initial Final Rinse Initial Final Rinse Initial Final Rinse 
No. (ml) (ml) (mL) No. (mL) (ml) (ml) No. (ml) (ml) (ml) 

1 so 52 '0 1 50 ~y 44 1 So 
3~@ 

·.!je Yo 
J 

• 2 too fl~ ft;{; 2 )00 f I 0 so 2 ]DO l"lo ]6 
'3 loo /CO LfO 3 }OD /CD t.f L( 3 {oo 5;)_ 38 

' 
4 0 ). 4 0 4 0 t, 
5 5 5 

6 6 6 

7 7 7 
DIFF: DIFF: DIFF: 

Totals ~50 ll'l '1) Totals ~~·o :180 30 Totals ~)D 2t,b 16 
Initial Final 

~ 

Initial Final Initial Final - '" ,,,._;,. if' ~· 

(g) (g) DIFF: 
. 

" (g) (g) DIFF: (g) (g) DIFF: ".J • .. / ... •' 

Silica 
~11.1 30).8 ~b. I Silica 

JC/1.0 310."1 23.7 
Silica 

3i3.tl 34D.J ~~q Gel Gel Gel 

Final Net Moisture Gain: tf~.l Final Net Moisture Gain: S1l Final Net Moisture Gain: ~2.9 

• C:IUsers\MiloSM\Desklop~Moislure Recoveryxls]A 
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VOST 
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O'BRIEN 6 Gl:RI':: 

.~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ VOST DATA SHEET ~~ ~ ~~ ~ ~ ~~ ~ ~ ~ ~ ~~~~ ~~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~~~ ~~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ 

FACILITY (;t:;vGtJ../Yt.. ~)/$M4l-LS DATE G/Jl4/la-
LOCATION C4L-1JIA6e .Mo: OPERATOR /J. /IACL/1)'{ 

_, 

SOURCE ~L< BAR. PRESSURE, ln. Hg :>.tt. 7s~ 

CONDITION ( PROBE LENGTH (ft} .s. 
fA l'J$" 

0 

RUN NO. DESIRED PROBE TEMP. a 

METER CALIBRATION FACTOR (Y} i. o?ll PROBE PURGED ? qes 
DRY GAS METER NO. Vl33 ' DESIRED FLOW RATE (Lpm) ti-~ 

TENAX TUBE NO"S I A I 181 DESIRED SAMPLE VOLUME (dsL) .Po 
TENAX/CHARCOAL TUBE NO"S I(.' I DGM PRESSURE, ln. HzO(} • 9 ' 

Train Leak Check --INITIAL VACUUMjln. Hg): IS" Leak Rate: 11.&00 ln. Hg In 60 sec. 
. ' 

Train Leak Check·· FINAL VACUUM (ln. Hg): q.s- Leak Rate: 
6.ooo 

ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after60 sec • 

• SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 
READING 

~or"F) @,ER 
l~r"F) (min) . (24-hr) (Lpm) (L) r "F) ' (ln. Hg) 

/) I 3'/0 IJ.s- tt.t81' Jc.f IJ.(p t/~ 11 7 
~ t.5t:~s- tJ < <;- l'f83.f1i 128 t.{J- 1s 

. 
7 

/0 .;->so ~-b ILf d>" ,tJ r:-' {). 7 Lf¢- If 8 
/('" !~5/) CJJ(J l'ff7.,<{ /28 l.fJ:. 13 8 
2-o ltto 0 o~C, Jt..f.10rds- rz.g Lf3 l3. !) 
2(' ;<for;- ().{p l'f'l)...'i1 118 4/3 i3 6 
3o 1'4 I 0 ().(p ll.f q'{;', { s- )2 e:, t.fJ ' tf 8 
~s~ fllt:r 0.~ /t?7 .~/ /~8 {.fJ tcf g 

~0 t-LfiO - ts-oo. o8 - ·- - --
COMMENTS: 

• Laboratory Lot#: 



. -~ O'BRIEN 6 GI:AI: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ 

FACILITY Ge-ue:EA(_., DV#AMICI; DATE ~/z£u 1 1:1. 

LOCATION CAJt rtl rt68" /)10 OPERATOR vJ .- f./'Vl.k}f . 

SOURCE Sk:. BAR. PRESSURE, ln. Hg 215./) 

CONDITION { PROBE LENGTH (ft) 3 
RUN NO. tB' DESIRED PROBE TEMP. la.S""c 
METER CALIBRATION FACTOR (YJ '· ()"II PROBE PURGED ? y;;s 
DRY GAS METER NO. Vt3Z DESIRED FLOW RATE. (Lpm) tl·) 

TENAX TUBE NO"S /A-2 I g 2. DESIRED SAMPLE VOLUME (dsL) ;).tO 

TENAX/CHARCOAL TUBE NO"S I C 2. DGM PRESSURE, ln. H2c/J, ~-
Train Leak Check ··INITIAL VACUUM (ln. Hg): IJ- Leak Rate: tJ. iiOO ln. Hg In 60 sec. 

Train Leak Check .. FINAL VACUUM (ln. Hg): q Leak Rate: o.060 ln. H.9_ In 60 sec. 

ACCEPTANCE CRITERIA : Leak Rate < 2.5 mm Hg (0.1 ln. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 
TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • 

( 

READING 
~·or•F) ~1TER l~or•F) (min) (24-hr) (Lpm) (L) or•F) (ln. Hg) 

() lt./Jr ()., 15'()0.32- llCf lfJ 15"" s-
6' JL/Lft) o.tp lfiO..<. /JO /)Jf lf~ l) ~ 
/0 l'lcf~ tJ.{p l>tJS"". i-1 /2 t> tf3 i7 (o 
I( !lf s-o o.~ - 12--g lf4 lb ~ 
tO 145~ {)- (p ;s-ro. 43 I)._ 7 '-It( 11- (p 
?:(" ;g-oo 6 .(p /~/)..Cj) } '28 eft./ o; (p 
5o 15?J~ ().~ lbiS":~7 /Z'b trc.f 1 (P 
_)(' 1%/tJ tJ.& iSt tJ. i'f /7.,8 Lf</- !D ~ 
t.(/) ~~~-s- ~ 1~7-o. 'f I - - - ·-

COMMENTS: 

Laboratory Lot#: • 



• G OBAIIEN £i GEAIE .. 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: VOST DAiA SHEET ~~ ~~ ~~ ~~ ~~ ~~ ~ ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~~ ~ ~ ~~~ ~~ ~ ~ ~ ~ ~ ~~ ~~ ~~ ~~ ~ .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· 

FACILITY {;t:;Jet<_A L-. 

.. 
~j2~ /_t. J.. PY#,tf-MIO s DATE 

LOCATION ll.A IL:n/ A C. 8 "MD OPERATOR (t.j_ t-IMLiJ'f 
" 

SOURCE Sk BAR. PRESSURE, ln. Hg cl8. '1 r 
CONDITION ~ PROBELENG;Hjftl -~ 
RUN NO. IC DESIRED PROBE TEMP. IJ.S 0

C-

METER CALIBRATION FACTOR (Y) ~ Iff f.n111 PROBE PURGED ? 1..1@5 

DRY GAS METER NO. le-3--~ vus DESIRED FLOW RATE. (Lpm) 0.~ 

TENAX TUBE NO"S I A 5 I JJ.5 DESIRED SAMPLE VOLUME (dsL) zo 
TENAX/CHARCOAL TUBE NO"S !C.?::. ~GM PRESSURE, ln. H200. q . 

Train Leak Check ··INITIAL VACUUM (ln. Hg): iJ.. : I. OIJ D ln. Hg In 60 sec. Leak Rate: 

Train Leak Check .. FINAL VACUUM (ln. Hg): Jl Leak Rate: /).{)<!)0 . ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg-(0.11n. Hg) after 60 sec • 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 
tf-C)o~ °F) 

METER 
ltfgor•F) (min) (24-hr) . (Lpm) (L) tre);~·F) (ln. Hg) 

() i?38 f).(p lfi'2_0. 'S~ !l~ Lf..,S 1/ ,o 
·~ tt;'f3 (}.~ !S'l-> .Cy i28 Lfl{ 11 10 
[~ l~t.f!J o.ft 1~2.}. 7</ Ill;. Cf(j I(. tO 
IC: /%)3 {).tp !{t- 'f' 1"8 IZB L£4 II 8 
2o tS~o 0. f.t l'f)J0.-7~-. /l[> ¥4 1¢ f3 
2.-c: l~b! ~- {; /fi"'53-~<f 126 'Lf'f /3 8 
Jl> (~08 ()·.ft_ l~f",,O t-z..8 t..ts- - /( 7 

_25 (f.e (~ D ·Cf /53ft - l2.-5 l.{r;-· ll 7 
tiD lle ,g - IS<f/. 18 - .-- - .......... 

COMMENTS: 

. 

• Laboratory Lot #: 

L_ ___ .:..........:.. _________ .:__ _______ -~-- - -



O'BRIEN 6 GEAE • 
.. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET t ~ ~ ~~ ~~ ~ ~ ~ ~ ~~ ~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~~ ~~ ~~ ~ ~ ~ ~ \ ~~ 
FACILITY GG".V&I1.Al, Dt f'of/YI'), 10) DATE (g (2~/I<J--
LOCATION C.At-~& 

' 
MD, OPERATOR IJ. t/4t1,f)lf_ 

SOURCE .s~:= BAR. PRESSURE, ln. Hg 20.10 

CONDITION I PROBE LENGTH (ft) J 

RUN NO. 2.-4 DESIRED PROBE TEMP. I ,l;T ~c.. 

METER CALIBRATION FACTOR (Y) Lolli PROBE PURGED ? 46J 

DRY GAS METER NO. Vf3 DESIRED FLOW RATE (Lpm) 0-~ 

TENAX TUBE NO"S 241 ;.c J DESIRED SAMPLE VOLUME (dsL) 2o 

TENAXJCHARCOAL TUBE NO;'S 2C { DGM PRESSURE, ln. H20 {),9 
Train Leak Check ··INITIAL VACUUM (ln. Hg): J Leak Rate: ~--CJtiO ln. Hg In 60 sec. 

.. 

7 /J.doo Train Leak Check·· FINAL VACUUM (ln. Hg): Leak Rate: ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 
TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 

~~or•F) r{!c~~R (@or•F) (min) (24-hr) (Lpm) (L) r•F) (ln. Hg) 

0 IB6s t). r;, t~tf(st). -,2 ~ ttl I~ S" 

~ 1816 ().~ IS'CfJ .&G !'2..8 'f/ /{) s-
to 18/~ f).~ ;s-4(, 3r 12? Lf( I'{ s-
I~ /85.0 {).(p IS~8· -hs 12/3 4J- ~~ ~ 

'l.4) l$2s- f).~ lf)O'( I'- ILb l{)_ ~~ :s-
~ 1~30 () -~ !t"~3. to 128 Y-J- l'f s-
3o t.8~ O·fe 1~/".()0 /'2..8 .'f-3 rtf s-
5~ r'io/o (J.{p ISS' 8 I tf-8 12; 1.{-J ,r;- s-. , 

~ ~--~r-r - /~fotJ, $d.._ - .-- - -
COMMENTS: 

Laboratory_ Lot#: • 



• O'BRIEN 6 GERI: 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ VOST DATA SHEET ~~~~~~~~~~~~~~~~~~~~~~~~~~~;~~~~~~~~~~~~~~~~~~~ 

FACILITY 6e-w eaA- L Dr. .vA-Mt~~ DATE ~/2ft I I;)._,. 

LOCATION 8-A R Ttl A6-fiS /tiVO OPERATOR N .. J<IAfll>V 

SOURCE SK ' BAR. PRESSURE, ln. Hg 2 YJ~ 70 

CONDITION f PROBE LENGTH lftl 3 
RUN NO. 2J3 DESIRED PROBE TEMP. IQ.S" tOe,.. 

METER CALIBRATION FACTOR (Yl I.Dlll PROBE PURGED ? 'fgS 

DRY GAS METER NO. VS3 DESIRED FLOW RATE ILoml tJ-s-' 

TENAX TUBE NO"S 2A:1.. ~8~ DESIRED SAMPLE VOLUME ldsLI ~0 

TENAX/CHARCOAL TUBE NO"S . JC.l DGM PRESSURE, ln. H20 eJ.9 

Train Leak Check --INITIAL VACUUM lin. Hgl: !¥' Leak Rate: ~-~&0 ln. H!l In 60 sec. 

Train Leak Check .. FINAL VACUUM (ln. Hg): 12 Leak Rate: d .. 8-4--!/ ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec • 

• SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
(~or"F) 

METER 
/fC)or "F) (min) (24-hr) (Lpm) (L) ~or"F) (ln. Hg) 

b 1'/rJtJ O.fe IS' /.lA$ /2j lf3 Is- y 
f' . '. (.'{tJs- 0-~ - !Z-8 ¥.3 ~~ -~ 

JOJtD 
.. 

f).~ 1 ~&[p.oc.f t.2. B Y-3 i(j t.r tO 
If} ·fqtf) ().~ J,s-{, fJ,5l 128 tfJ 1r ~ 
Jo ICJlo f)~(.. t&//. /.~ liB t.{\1 t<f .4> 

U' 112r o.~ /~.s 'I g fl8 tit/ 15"" 0 
5o 11.3'D (j,~ t57f?;/D 12.8 l.f'/ !5:" {p 

I 

l) ;q)r {)v~ 1 s-J?J .st( () .. 8 iff IS ~ 
4{'D ICf'-fO - 1f)8/. o¥ - .-- ..--- -

COMMENTS: 

• Laboratory Lot#: 



O'BRIEN 6 GI:RI: • 
) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ::::::::::::::::::::::::::::::::::::::::::::::: 
:·:·:·:·:-: .. :·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·: 

Ge-t11e~ DVii/JIY'-1 G.) &/zre/t-:L .. 
FACILITY DATE 

CAlL "17-146 ~ .M'O. 1\J. -~~'1 ' 
LOCATION OPERATOR 

SOURCE SK. BAR. PRESSURE, ln. Hg 2&-<lO 

CONDITION I PROBE LENGTH~)-~ 

RUN NO. 2C DESIRED PROBE TEMP. / J.:) 0(/ 

METER CALIBRATION FACTOR (Y) l.t>1tl PROBE PURGED ? qf!is 

DRY GAS METER NO. VB3 DESIRED FLOW RATE (Lpm) tJ._~ 

TENAX TUBE NO"S ZA3 2. i3 s DESIRED SAMPLE VOLUME {dsL) ..10 
TENAXICHARCOAL TUBE NO"S :lC3 DGM PRESSURE, ln. H20 0. '1 

Train Leak Check ··INITIAL VACUUM (ln. Hg): /),) Leak Rate: 
0. DC!D 

ln. Hg In 60 sec: 

Train Leak Check·· FINAL VACUUM (ln. Hg): 
/0 

Leak Rate: "· oe>o In, Hg In 60 sec. 

ACCEPTANCE CRITERIA : Leak Rate< 2.5 mm Hg (0.1 ln. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS "PUMP 
TIME TIME RATE METER ·PROBE DRY GAS TRAP VAC. • READING 

ID,.•F) 
~1ER ~r·F) (min) (24-hr) (Lpm) (L) r •F) (ln. Hg) 

0 Jo a;)_ tLC, ISBI3s- /'J. 'j t/.3 ;s- 1 
~ 2067 tJ.(,o tS85.7J- 128 <fJ !:</- 9 
to 2.0 { ;)__ (j) -~ IS"]&' I l)' /2'7 '13 l<f 1 
l) '2..0 l7 0.~ ls-38 ·87 I2B t.f3 I 'I 8 
Zo 2-0'2."J- .0 -~ lSI/.~ Jl8 c.f3 llf a 

.K' zoJ.7 ().(p 1S"9'f~ls- 12. g <13 ts- tJ 
~'\) 2051.. o.(p ts-r~. s7 : llB lf3 ts- 8 
JS" 2037 C).{~ I S'J1. 2.-f fZ8 43 /{p ~ 
l./:0 1..0 4-,;..,. - l{};o I .-1/D ·- - - -

COMMENTS: 

. 

~ 

Laboratory Lot#: ' • 



• O'BRIEN 6 GIERE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

FACILITY tJEtJCitltl'L Dl~ A-rA1 ·(..~ DATE 6 ·:17- /.!J. 

LOCATION C'~OJA6e MO OPERATOR #IJ. tl~t::J.j 

SOURCE 5k BAR. PRESSURE, ln. H11 ') f<. 7 
CONDITION I PROBELENGTHiftl ~ 

RUN NO. 3h A DESIRED PROBE TEMP. I')IJ <>c 

METER CALIBRATION FACTOR (Y) I.Dl/1 PROBE PURGED ? iJ85" 

DRY GAS METER NO. \1 g~ DESIRED FLOW RATE ILoml o. r. 
TENAX TUBE NO"S 1A-L 18 I DESIRED SAMPLE VOLUME ldsLl :20 
TENAX/CHARCOAL TUBE NO"S -sc I DGM PRESSURE, ln. H20 1.0 

Train Leak Check --INITIAL VACUUM lin. H11l: ;D Leak Rate: IJ.CJI}ll ln. H11 In 60 sec. 

Train Leak Check·· FINAL VACUUM lin. Ht~l: ar Leak Rate: (),<JOt> ln. Ha In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec • 

• SAMPLING .CLOCK FLOW GAS · TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
I {(.'C) or °F) lrt.d~ER ~r.F) (min) (24-hr) (Lpm) (L) ( or °F) 1 (ln. Hg) 

0 ~850 tL ~ 16bf. 7 7 ;28 33 ;s- 12-

5 o&£"s (}.~ 1,03 J13 j;)B 3s IV /)._ 
to 6106 O.y f{;rJ" .57 - /28 3cf !) /J_ 

l\ 01'{) s- o ·v f(,tJB. 7C/ /ll!3 ?'I- /) IJ-. 
2o (J 1 /() {) -~ /b /1. lr-- 12.8 sr 1) IJ-

~ OCft) O.(p t~!3.too /2-'b J<;. i~ t')_ 

3D ()flo lJ • c, j{pfs- r q :A- /28 37 IS"" I)_ 

>S () fl,..) 0 -~ j~ I fj. IP.) It, B ]{ I~ 0-
'fo V93D - ;r, Z-/. 1'~ ,- - - -

COMMENTS: 

• LaboratorY Lot#: 



fi O'BRIEN 6 GI:At: • 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . 

FACILITY 
6£wE~ /)<(;v 4fvJ I G.s DATE b ·:1.7. t;;;. 

LOCATION C IH!.~1J446t: fY11} • OPERATOR lA)_ liA.JU?J'-{ 

SOURCE Sk BAR. PRESSURE, ln. H11 28.1 
CONDITION I PROBE LENGTH lftl S' 
RUN NO. 3B DESIRED PROBE TEMP. 12D 'i 

METER CALIBRATION FACTOR IYI ). b'111 PROBE PURGED ? l1ec; 

DRY GAS METER NO. \f!I3 DESIRED FLOW RATE ILoml ~.s-

TENAX TUBE NO"S 3A"2- 3 82 ' DESIRED SAMPLE VOLUME ldsLJ , 2.0 

TENAX/CHARCOAL TUBE NO"S sc .1. DGM PRESSURE, ln. H20 0.? 

Train Leak Check ··INITIAL VACUUM (ln. Hg}: il Leak Rate: D.OC70 ln. Hg In 60 sec. 

Train Leak Check-· FINAL VACUUM (ln. Hgi: 7 Leak Rate: 
t). oe::::D 

ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 
tfoClor"F) 

METER 
~~or"F) (min) (24-hr) (Lpm) {L) ~or"F) (ln. Hg) 

{) O&l'f~ o.(p I' J..,f. 13 '---';1..8 58 (1 ~ 
S' 0 CJs-o B~~ !~l..~~to jz_g Jtj 13' ~ 
{0 &'IS) O.t:> /II 1..~ dJ8 12& 3r 13 ~ 
/) tooo p.~ i~2.6 .'JfP {2J::> 3? }3 " 7o ;otrs__, /J.t; i~J6. 80 /2 8 '-tD 13 " 1Y" 10/0 e-{p /~]3-'23 ;Z-b 'II (<f ~ 
Jo 10 I) () ·~ l01S.s-tf I ')..f:> f-1/ t'-f ~ 
>~ ;o 2o O·(. (~38. 07 12.o tfl lcf 4 
Lj1J ;t>1r - i(p t./.'() .tr-o - - ·- -

COMMENTS: 

• Laboratory Lot#: 

' 



• m O'BRIEN 6 GER£: 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ VOST DATA SHEET ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

FACILITY {;£).)6/},kf..- PYAFA(V1tG$ DATE &.dl?·~ 

LOCATION C/fl2-rJ,ft.K,f3 ~ 1J11o .. OPERATOR ltf: 41'l-b '1 
SK ' 2 8.7 SOURCE BAR. PRESSURE, ln. Hj:j 

CONDITION I PROBE LENGTH lftl . ~ 

RUN NO. JC. DESIRED PROBE TEMP. /.2 () ~ C 

METER CALIBRATION FACTOR lVI \. olll PROBE PURGED ? ~(:5. 

DRY GAS METER NO. \11?3 DESIRED FLOW RATE !LPml tl.S"' 

TENAX TUBE NO"S 3A~ 315 DESIRED SAMPLE VOLUME !dsll e/)0 

TENAX/CHARCOAL TUBE NO"S JC3 DGM PRESSURE, ln. H20 1.0 

Train Leak Check ··INITIAL VACUUM !ln. Hal: {6.-> Leak Rate: o.ooe> ln. Ha In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hal: it Leak Rate: 0. c:ro() ln. Ha In 60 sec. 

• ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec • 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME' TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING METER 
(min) (24-hr) (Lpm) (L) ~r°F) lfC'Ior °F) 1fC'pr °F) (ln. Hg) 

0 10£/D tJ.C, !& c;o. 'IB t21' .'If JV; <g 

5 jbcf5- o-r, j(, q')_1D )28 '-{;)._ 13 f!J 
{() lo>O 0.~ /~t.f~.L/0 ) "J. 7 .~;)_ I 'l 8 

'r r-os-s- tJ J(; /(, C/7 _7.0 /2& t/)- 13 g 

1D //OC> t)_{p /~f'{).) s- /"tb t!?- tt.) 8 
"l( r;;or o.& /~ s-;;. . "7 I 2.8 '-13 /.tf 8 

')o /It'D 0.~ I& 'i'6. oo /0B l/3 IS !5 

3f II~') o.fi tt,S7. ~I 1~13 Lf6 I~ 6 
4o jl~D -- t&§'lf r~ - - - -

COMMENTS: 

Laboratorv Lot#: 
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• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 13:40:00 

Run ID: R1 Start Date: 06126112 -, 

Date Time 02 C02 NOx co THC 
6/26/2012 13:41:00 20.82 0.47 3.71 20.49 2.6 
6/26/2012 13:42:00 20.82 0.47 3.82 20.84 2.58 
6/26/2012 13:43:00 20.82 0.47_ 3.76 20.66 2.56 
6/26/2012 13:44:00 20.82 0.47 3.74 21.3 2.59 
6/26/2012' 13:45:00 20.81 0.47 3.~ 22.27 2.62 
6/26/2012 13:46:00 20.81 0.47 4.08 24.65 2.65 
6/26/2012 13:47:00 20.82 0.48 4.25 24.8 2.59 
6/26/2012 13:48:00 20.79 0.49 4.06 24.07 2.64 
6/26/2012 13:49:00 20.8 0.54 3.96 24.01 2.45 
6/26/2012 13:50:00 20.8 0.49 3.88 22.21 2.67 
6/26/2012 13:51:00 20.79 0.5 3.57 21.48 2.59 
6/26/2012 13:52:00 20.81 0.56 3.46 21.52 2.53 
6/26/2012 13:53:00 20.81 0.5 3.8 22.77 2.51 .-". 
6/26/2012 13:54:00 20.81 0.5 4.01 21.21 2.53 
6/26/2012 13:55:00 20.81 0.49 3.76 19.45 2.56 
6/26/2012 13:56:00 20.82 0.51. 3.56 18.43 2.54 
6/26/2012 13:57:00 20.8 0.55 3.6 20.83 2.56 
6/26/2012 13:58:00 20.81 . 0.56 3.94 23.3. 2.49 
6/26/2012 13:59:00 20.79 0.52 4.04 22.34 2.36 
6/26/2012 14:00:00 20.8 0.52 4.06 22.09 2.31 
6/26/2012 14:01:00 20.79 0.51 4.12 21.88 2.34 
6/26/2012 14:02:00 20.79 0.52 3.9 ~ 

20.39 2.45 
6/26/2012 14:03:00 20.8 0.52 3.72 19.18 2.49 
6/26/2012 14:04:00 20.77 0.54 3.65 19.73 ·-- 2.41 
6/26/2012 14:05:00 20.79 0.52 3.85 20.93 2.4 
6/26/2012 14:06:00 20.78 0.53 4.12 22.68 2.33 
6/26/2012 14:07:00 20.79 0.52 4.21 23.23 2.41 
6/26/2012 14:08:00 20.79 0.53 4.3 23.62 2.52 
6/26/2012 14:09:00 20.79 0,52- 4.31 23.42 2.56 
6/26/2012--14:10:00 - --·- -20.79- - -- 0.53 -- ~---- -4.51·.- -- --. 24.08· -·- -- ·2.55- -------- .. - ----- ---- .. --- ----- --- -- --·- -- ......... ------- -------- ----~ -· 

6/26/2012 14:11:00 20.81 0.53 4.55 23.03 2.47 
6/26/2012 14:12:00 20.82 0.57 4.14 21.09 2.46 
6/26/2012 14:13:00 20.77 0.54 3.94 21.16 2.48 



AVERAGED CEM DATA Job Number: 49349 Start Time: 13:40:00 
Run ID: R1 Start Date: 06126112 , 

-
co Date Time 02 C02 NOx THC 6/26/2012 14:14:00 20.79 0.55 3.91 20.96 2.57 6/26/2012 14:15:00 .20.8 0.55 3.88 20.85 2.66 6/26/2012 14:16:00 20.79 0.55 3.89 20.79 2.57 6/26/2012 14:17:00 20.79 0.54 3.73. 19.1 2.5 6/26/2012 14:18:00 20.79 0.55 3.62 18.62 2.5 6/26/2012 14:19:00 20.79 0.55 3.6 19.59 2.56 6/26/2012 14:20:00 20.8 0.57 . 3.66 19.96 2.68 6/26/2012 14:21:00 20.79 0.56 3.62 18.89 2.73 6/26/2012 14:22:00 20.79 0.6 3.58 17.95 . 2.67 6/26/2012 14:23:00 20.8 0.56 3.44 17.19 2.58 6/26/2012 14:24:00 20.78 0.56 3.37 17.4 2.61 6/26/2012 14:25:00 20.79 0.56 3.34 17.44 2.65 6/26/2012 14:26:00 20.78 0.57 3.37 17.58 2.75 6/26/2012 14:27:00 20.8 0.58 3.46 17.41 2.75 6/26/2012 14:28:00 20.79 0.58 3.41 17.59 2.72 6/26/2012 14:29:00 20.8 0.57 3.58 18.31 2.68 6/26/2012 14:30:00 20.77 0.58 3.9 20.21 2;73 6/26/2012 14:31:00 20.8 0.59 4.23 21. 2.82 6/26/2012 14:32:00 20.79 0.59 4.56 22.62 2.91 6/26/2012 14:33:00 20.8 0.6 4.4 21.96 2.9 6/26/2012 14:34:00 20.79 0.59 4.'19 20.48 2.82 6/26/2012 / 14:35:00 20.81 0.6 3.86 19.66 2.74 6/26/2012 14:36:00 20.81 0.61 3.79 19.67 2.8 6/26/2012 14:37:00 20.82 . 0.62 3.9 20.9 2.93 . 6/26/2012 14:38:00 20.8 0.62 4.17 22.05 3.Q1 6/26/2012 14:39:00 20.78 0.68 4.19 22.41 3: 6/26/2012 14:40:00 20.79 0.62 4.4 24.26 2.97 6/26/2012 14:41:00 20.8 0.62 4.39 23.08 2.98 6/26/2012 14:42:00 20.79 0.63 4.2 20.9 3.05 6/26/2012 14:43:00 20.79 0.62 4.04 21.87 3:17 6/26/2012 14:44:00 20.78 0.64 4.2 22.49 3.26 6/26/2012 14:45:00 20.7~ 0.64 4.37 22.32 3.19 6/26/2012 14:46:00 20.79 0.65 4.02 20.43 3.1 

• • • 



• • • 
" AVERAGED CEM DATA Job Number: 49349 Start Time: 13:40:00 

Run ID: R1 Start Date: 06126112 

Date Time 02 C02 ·Nox co THC 
6/26/2012 14:47:00 20.79 0.74 3.82 19.17 3.04 
6/26/2012 14:48:00 20.8' 0.65 ,. 3.79 '20.92 3.12 
6/26/2012 14:49:00 20.8 0.66 4.'19 23.1 3.24 
6/26/2012 14:50:00 20.81 0.68 4.31 , 23.17 3.33 
6/26/2012 14:51:00 20.74 0.68 4.11 21.44 3.24 
6/26/2012 14:52:00 20.8 0.68 3.84 19.55 3.12 
6/26/2012 14:53:00 . 20.8 0.7 3.74 19.08 3.09 
6/26/2012 14:54:00 20.79 0.7 3.53 17.74 3.1 
6/26/2012 14:55:00 20.79 0.71 3.34 16.96 3.18 
6/26/2012 14:56:00 20.81 0.72 3.37 17.08 3.26 
6/26/2012 14:57:00 20.78 0.71 3.46 17.55 3.25 
6/26/2012 14:58:00 20.79 0.71 3.59 17.77 3.19 
6/26/2012 14:59:00. 20.8 0.71 3.83 19.37 3.13 
6/26/2012 15:00:00 20.8 0.71 4.03 20.14 3.19 
6/26/2012 15:01:00 20.8 . 0.71 4.29 20.85 3.26 
6/26/2012 15:02:00 20.79 0.71 4.27 20.94 3.34 
6/26/2012 15:03:00 20.79 0.77 4.11 20.48 3.3 
6/26/2012 15:04:00 20.8 0:74 4.21 21.38 3.22 
6/26/2012 15:05:00 20.8 0.74 4.46 20.79 3.17 
6/26/2012 15:06:00 20.79 0.73 4.21 19.3 3.23 
6/26/2012 15:07:00 20.8 0.73 4.05 18.49 3.28 
6/26/2012 15:08:00 20.78 0.74 4.18 19.8 3.37 
6/26/2012 15:09:00 20.79 0.75 4.35 21.05 3.31 
6/26/2012 15:10:00 20.8 0.78 4.55 22.79 3.25 
6/26/2012 15:11:00 20.8 0.73 4.88 24.08 3.21 
6/26/2012 15:12:00 20.79 0.72 4.89 24.56 3.18 
6/26/2012 15:13:00 20.79 0.73 4.68 24.42 3.22 
6/26/2012 15:14:00 20.78 0.73 4.59 24.26 3.2 
6/26/2012 15:15:00 20.79 0.73 4.4 22.31,. 3.07 
6/26/2012---15:16:00 -- -- -20.78- .. -0. 72 -- - - - 4.41 : - - - - 23.3 - -- -- -- -- 3.03 - - - --- -- -- - - - - ----- --. -------·--- ----

6/26/2012 15:17:00 20.79 0.72 4.74 24.45 2.96 
6/26/2012 15:18:00 20.78 0.73 4.63 23.3 2.97 
6/26/2012 15:19:00 20.78 0.72 4.41 22.32 2.98 



AVERAGED CEM DATA Job Number: 49349 Start Time: 13:40:00 
Run ID: R1 Start Date: 06/26112 

Date Time 02 C02 NOx co THC 
6/26/2012 15:20:00 20.78 0.77 . 4.19 21.36 2.96 
6/26/2012 15:21:00 20.76 0.72 4.1 20.59 2.85 
6/26/2012 15:22:00 20.77 0.71 3.85 20.09 2.75 
6/26/2012 15:23:00 20.78 0.71 3.86 20.05 2.73 
6/26/2012 15:24:00 20.77 0.72 4.01 19.9 2.77 
6/26/2012 15:25:00 20.76. 0.71 4.05 19.08 2.86 
6/26/2012 15:26:00 20.76 0.76 3.86 18.43 2.85 
6/26/2012 15:27:00 20.77 0.71 3.7 18.13 2.74 
6/26/2012. 15:28:00 20.77 0.7 3.7 17.8 2.65 
6/26/2012 15:29:00 20.78 0.7 3.54 17.15 2~7 
6/26/2012 15:30:00 20.77 0.69 3.38 15.58 2.74 
6/26/2012 15:31:00 20.78 0.7 3.12 14.9 2.83 
6/26/2012 15:32:00 20.76 0.68 3.22 15.74 2.78 
6/26/2012 15:33:00 20.77 0.71 3.3 15.64 2.73 
6/26/2012 15:34:00 20.78 0.68 3.34 15.97 2.72 
6/26/2012 15:35:00 20.76 0.68 3.5 17.14 2.71 
6/26/2012 15:36:00 20.78 0.74 3.55 16.89 2.78 
6/26/2012 15:37:00 20.78· ) 0.67 3.66 18.96 2.93 
6/26/2012 15:38:00 20.76 0.7 3.7 18.68 2.85 
6/26/2012 15:39:00 20.75 0.72 3.58 18.21 2.78 
6/26/2012 15:40:00 20.76 0.67 3.38 17.3 2.71 
6/26/2012 15:41:00 20.77 0.69 3.34 16.71 2.72 
6/26/2012 15:42:00 20.77 0.67 3.22 16.31 2.8 
6/26/2012 15:43:00 20.78 0.67 3.28 17.79 2.92 
6/26/2012 15:44:00 20.75 0.67 3.57 19.01 2.86 
6/26/2012 15:45:00 20.75 0.67 3.67 19.21 2.84 
6/26/2012 15:46:00 20.77 0.66 3.94 21.1 2.79 
6/26/2012 15:47:00 20.75. 0.66 4. 21.8 2.82 
6/26/2012 15:48:00 20.76 0.66 4.04 21.63 2.91 
6/26/2012 15:49:00 20.76 0.67 3.95 20.92 2.91 
6/26/2012 15:50:00 20.77 0.66 4.03 22.65 3.03 
6/26/2012 15:51:00 20.74 0.68 4.27 23.04 2.92 
6/26/2012 15:52:00 20.77 0.65 4.26 23.27 2.86 ~ 

• • • 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 13:40:00 

Run ID: R1 Start Date: 06126112 

Date Time 02 C02 NOx co THC 
6/26/2012 15:53:00 20.73 0.75 . 4.22 23.35 2.95 
6/26/2012 15:54:00 20.77 0.67 4.36 23.24 3.03 
6/26/2012 15:55:00 20.77 0.66 4.34 24.01 3.09 
6/26/2012 15:56:00 20.77 0.66 4.2 22.75 3.02 
6/26/2012 15:57:00 20.76 0.67 4.08 22.82 2.96 
6/26/2012 15:58:00 20.77 0.67 4.02 22.14 2.89 
6/26/2012 15:59:00 20.75 0.67 3.89 20.92 2.93 
6/26/2012 16:00:00 20.75 0.67 3.72 20.24 2.98 
6/26/2012 16:01:00 20.76 0.68 3.58 19.12 3.02 
6/26/2012 16:02:00 20.74 0.71 3.53 19.47 3. 

. 6/26/2012 16:03:00 20.77 0.66 3.56 19.46 2.93 
6/26/2012 16:04:00 20.76 . 0.66 3.61 18.93 2.87 
6/26/2012 16:05:00 20.76 0.67 3.81' 20.21 2.91 
6/26/2012 16:06:00 20.76 0.66 4.14 21.83 3.01 
6/26/2012 16:07:00 20.77 0.71 4.17 21.98 3.04 
6/26/2012 16:08:00 20.76 0.67 3.89 20.75 3.03 
6/26/2012 16:09:00 20.77 0.66 3.66 20.22 2.88 
6/26/2012 16:10:00 20.77 0.67 3.75 21.04 2.9 
6/26/2012 16:11:00 20.75 0.68 3.97 22.72 2.95 
6/26/2012 16:12:00 20.75 0.66 4.44 23.97 3.11 
6/26/2012 16:13:00 20.76 0.69 4.1 22.45 3.05 
6/26/2012 16:14:00 20.76 .. 0.67 3.89 21.53 3.04 
6/26/2012 16:15:00 20.77 0.67 3.76 20.95 2.96 
6/26/2012 -16:16:00 20.78 0.67 3.72 20.2 2.92 
6/26/2012 16:17:00 20.77 0.66 3.96 20.14 3.01 
6/26/2012 16:18:00 20.75 0.68 4.3 22.14 3.11 
6/26/2012 16:19:00 20.76 0.66 4.53 23.62 3.18 
6/26/2012 16:20:00 20.79 0.68 4.41 23.49 3.13 
6/26/2012 16:21:00 20.75 0.68 4.19 21.89 3.04 

- 6/26/2012--16:22:00- -~- .... -20.76- - ---- 0.66- ~~'- --- ---3.84 --- - ·---· . -19.88 -· ---- ---- ~ 3.02. -- ------- ·------ --·.- ------ ---- - --- ---- ------ --- -- ---· - -- ----- --~ -~-

6/26/2012 16:23:00 20.76 0.67 3.54 19.88 3.11 
6/26/2012 16:24:00 20.77 0.67 3.67 20.46 3.2 
6/26/2012 16:25:00 20.76 0.73 3.84 19.52 3.16 



). 

AVERAGEP CEM DATA Job Number: 49349 Start Time: 13:40:00 
Run ID: R1 Start Date: 06126112 

Date Time 02 C02 NOx co THC 
6/26/2012 16:26:00 20.76 0.68 3.59 18.41 3.07 
6/26/2012 16:27:00 20.77 0.68 3.73 20.22 3.02 
6/26/2012 16:28:00 20.77 0.68 4.07 21.78 3.06 
6/26/2012 16:29:00 20.77 . 0.69 4.05 21.43 3.13 
6/26/2012 16:30:00 20.76 0.73 4. 21.82 3.25 
6/26/2012 16:31:00 20.77 0.69 3.92 21.39 3.27 

\. 6/26/2012 16:32:00 20.77 0.68 3.75 20.19 3.16 
6/26/2012 16:33:00 . 20.77 0.68 3.74 19.98 3.14 
6/26/2012 16:34:00 20.74 0.69 3.84 20.5 3.12 
6/26/2012 16:35:00 20.76 0.69 3.81 20.21 3.21 
6/26/2012 16:36:00 20.76 0.69 3.69 19.65 3.29 
6/26/2012 16:37:00 20.75 0.7 3.62 18.23 3.29 
6/26/2012 16:38:00 20.75 0.7 3.67 17.83 3.22 
6/26/2012 16:39:00 20.75 0.7 3.83 18.73 3.14 
6/26/2012 16:40:00 20.77 0.7 3.66 17.59 .3.09 
6/26/2012 16:41:00 20.77 0.7 3.47 17.03 3.15 
6/26/2012 16:42:00 20.77 0.71 3.51 16.44 3.24 
6/26/2012 16:43:00 20.76 0.71 3.63 17.72 3.29 
6/26/2012 16:44:00 20.74 0.72 3.64 16.33 3.18 
6/26/2012 16:45:00 20.78 0.7 3.47 15.29 3.08 
6/26/2012 16:46:00 20.76 0.7 3.43 16.03 3.07 
6/26/2012 16:47:00 20.77 0.76 3.53 16.18 3.17 
6/26/2012 16:48:00 20.76 0.71" 3.56 16.54 3.23 
6/26/2012 16:49:00 20.75 0.71 3.56 16.9. 3.3 
6/26/2012 16:50:00 20.77 0.7 3.54 16.44 3.23 
6/26/2012 16:51:00 20.76 0.71 3.6 17.22 3.14 
6/26/2012 16:52:00 20.78 0.71 3.87 18.88 3.13 
6/26/2012 16:53:00 20.78 0.73 4.21 20.76 3.16 
6/26/2012 16:54:00 20.78 0.7 3.97 19.13 3.21 
6/26/2012 16:55:00 20.77 0.7 3.78 18.77 3.25 
6/26/2012 16:56:00 20.76 0.76 3.89 20.99 3.21 

.6/26/2012 16:57:00 20.73 0.71 4.2 23.44 3.54 

• • • 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 13:40:00 

Run ID: R1 Start Date: 06126112 

Date Time. 02 C02 NOx co THC 
6/26/2012 16:58:00 20.78 0.72 3.13 30.75 4.07 

Average Value: 20.78 0.65 3.9 20.4 2.92 
Corrected Average: 20.93 .25 3.38 20.27 2.68 

., 



• • • 
AVERAGED CEM· DATA Job Number: 49349 Start Time: 18:05:00 

Run ID: R2 Start Date: 06/26112 

' Date Time 02 'C02 NOx co THC 6/26/2012 18:06:00 20.75 0.42 2.83 19.78 2.94 6/26/2012 18:07:00 20.75 0.41 2.66 18.92 2.91 6/26/2012 18:08:00 20.77 0.46 2.57 17.24 2.74 6/26/2012 18:09:00 20.75 0.41 2.46 16.47 2.67 6/26/2012 18:10:00 20.74 0.4 2.67 17.55 2.71 6/26/2012 18:11:00 20.76 0.41 2.73 18.02 2.76 6/26/2012 18:12:00 20.76 0.41 2.69 18.18 "2.88 ()/26/2012 18:13:00 20.76 0.42 2.88 19.57 2.88 6/26/2012 18:14:00 20.76 0.41 3.23 20.52 2.79 6/26/2012 18:15:00 20.75 0.4 3.18 19.56 2.62 6/26/2012 18:16:00 20.75 0.41 2.99 17.91 2.6 6/26/2012 18:17:00 20.74 0.4 2.95 16.38 2.64 . 6/26/2012 18:18:00 20.76 0.4 2.75 15.78 2.69 6/26/2012 18:19:00 20.76 0.4 - 2.75' 16.19 2.7 6/26/2012 18:20:00 20.75 0.41 2.72. 16.73 "2.65 6/26/2012 18:21:00 '• 20.71 0.4 2.93 17.29 2.54 6/26/2012. 18:22:00 20.74 0.39 3. 17.98 2.52 6/26/2012 18:23:00 20.75 0.4 3.23 19.14 2.59 6/26/2012 18:24:00 20.77 0.39 3.3· 20.28 2.78 6/26/2012 18:25:00 20.76 0.39 3.42 19.76. 2.72 ·6/26/2012 18:26:00 20.77 0.3~ 3.22 18.98 2.61 6/26/2012 18:27:00 20.74 0.39 3.16 18.56 2.51 6/26/2012 18:28:00 20.74 0.38 3.09 18.93 2.45 6/26/2012 18:29:00 20.75 0.39 3.09 18.44 2.5 6/26/2012 18:30:00 20.76 0.38 2.88 17.66 2.61 6/26/2012 18:31:00 20.75 0.43 2.88 18.14 . 2.6-1 6/26/2012 18:32:00 20.76 0.38 2.96 17.98 2.49 6/26/2012 18:33:00 20.76 0.38 2.92 17.42 2.38 6/26/2012 18:34:00 20.76 0.38 2.81 16.14 2.39 6/26/2012 18:35:00 20.75 0.'38 . ~---~-'-~ - 2.84 ~-. .. . 15.85. ~---· -2.48- ........ •· -~ -·- ~ ----- -- -~ --- -· -~ ---- -------- -- --- ~ - --- ~ -·- -···---- --- ----·- 6/26/2012 - 18:36:00 20.76 0.38 2.96 16.66 2.56 6/26/2012 18:37:00 20.74 9.37 3.17 17.44 2.54 6/26/2012 18:38:00 20.74 0.37 3.29 18.3 2.45 



c 

AVERAGED CEM DATA Job Number: 49349 Start Time: 18:05:00 
Run ID: R2 Start Date: 06/26112 

Date Time 02 C02 NOx co .THC 
6/26/2012 18:39:00 20.75 0.36 3.38 18.5 2.32 
6/26/2012 18:40:00 20.74 0.36 3.35 17.78 2.26 
6/26/2012 18:41:00 20.75 0.36 3.41 18.17 2.33 
6/26/2012. 18:42:00 20.73· 0.36 3.47 18.22 2.44 
6/26/2012 18:43:00 20.75 0.36 3,31 17.61 2.44 
6/26/2012 18:44:00 20.76 0.35 3.16 17.77 2.36 
6/26/2012 18:45:00 20.76 0.35 3.18 17.27 2.25 
6/26/2012 18:46:00 20.75 0.35 3.21 ·, 18.24 2.26 
6/26/2012 18:47:00 20.73 0.36 3.26 17.35 2.35 
6/26/2012' 18:48:00 20.75 0.34 3.38 19.13 2.48 
6/26/2012' 18:49:00 ; 20.75 0.36 3.93 22.6 2.51 
6/26/2012 18:50:00 20.74 0.4 4.07 21.83 2.38 
6/26/2012 18:51:00 20.74 0.33 4.1 22.53 2.28 
6/26/2012 18:52:00. 20.74 0.33 4.27 24.83 2.33 

.. 6/26/2012 18:53:00 20.74 0.33 4.59 26.23 2.39 
6/26/2012 18:54:00 20.74 0.33 4.56 25.56 2.42 --
6/26/2012 18:55:00 20.71 0.33 4.29 23.59 2.39 
6/26/2012 18:56:00 20.74 0.33 4.1 23.59 2.3 
6/26/2012 . 18:57:00 20.76 0.33 4.06 23.55 2.21 
6/26/2012 18:58:00 20.74 0.33 3.95 23.19 2.25 
6/26/2012 18:59:00 20.74 0.38 3.82 22.65 2.33 
6/26/2012 19:00:00 20.75 0.33 3.69 21.47 2.39 
6/26/2012 19:01:00 20.75 0.33 3.47 20.23 2.29 
6/26/2012 19:02:00 20.75 0.33 3.51 19.87 2.21 
6/26/2012 19:03:00 20.76 0.31 3.59 20.93 2.15 . 
6/26/2012 19:04:00 20.78 0.32 3.64 22. 2.18 
6/26/2012 19:05:00 20.73 0.36 3.68 22.49 2.25 
6/26/2012 19:06:00 20.75 0.31 3.67 22.09 2.34 
6/26/2012 19:07:00 20.77 0.31 3.65 22.33 2.31 
6/26/2012 19:08:00 20.74 0.31 3.84 24.26 2.22 
6/26/2012 19:09:00 20.76 0.32 4. 24.56 2.17 
6/26/2012 19:10:00 20.76 0.31 3.66 22.96 2.22 
6/26/2012 19:11:00 20.73 0.32 3.52 20.98 2.27 

• • • 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 1 {1:05:00 

Run ID: R2 Start Date: 06126112 

·Date Time 02 C02 NOx co THC 
6/26/2012 19:12:00 20.77 0.32 ·3.28 18.79 2.26 
6/26/2012 . 19:13:00 20.75 0.31 3.08 17.18 2.23 
6/26/2012 19:14:00 20.77 0.31 2.85 16.3 2.12 
6/26/2012 19:15:00 20.75 0.32 2.68 15.76 2:06 
6/26/2012 19:16:00 20.77 0.31 2.8 16.96 2.18 
6/26/2012 19:17:00 20.78 0.31 3.13 19.25 2.31 
6/26/2012 19:18:00 20.76 0.37 . 3.45 20.73 2.39 
6/26/2012 19:19:00 20.7.7 0.32 3.63 20.93 2.41 
6/26/2012 19:20:00 20.77 0.33 3.56 21.1 2.27 
6/26/2012 19:21:00 20.78 0.33 3.35 19.69 2.14 
6/26/2012 19:22:00 20.78 0.31 3.2 .18.31 2.14 
6/26/2012 19:23:00 20.79 0.36 3.16 17.91 2.2 
6/26/2012 19:24:00 20.79 0.31 3.1 17.79 2.31 
6/26/2012 19:25:00 20.76 0.31 3.31 18.69 2.26 
6/26/2012 19:26:00 20.76 0.31 3.45 18.16 2.11 
6/26/2012 19:27:00 20.79 0.29 3.31 16.31 1.96 
6/26/2012 19:28:00 20.8 0.3 3.2 15.37 1.97 
6/26/2012 19:29:00 20.79 0.3 3.07 14.66 1.99 
6/26/2012 19:30:00 20.77 0.31 2.85 15.28 2.08 
6/26/2012 19:31:00 20.77 0.3 3. 17. 2.09 
6/26/2012 19:32:00 20.78 0.29 3.17 16.09 1.95 
6/26/2012 19:33:00 20.78 0.34 3.09 17.53 1.94 --6/26/2012 19:34:00 20.79 0.3 3.38 19.06 1.96 
6/26/2012 19:35:00 20.78 0.29 3.71 22.53 2.09 
6/26/2012 19:36:00 20.79 0.29 3.92 22.5' 2.2 
6/26/2012 19:37:00 20.77 0.28 4.09 22.26 2.14 
6/26/2012 19:38:00 20.79 0.28 3.97 22.67 2.08 
6/26/2012 19:39:00 20.78 0.28 4.11 25.51 2.09 
6/26/2012 19:40:00 20.79 0.28 4.41 26.39 2.11 
6/26/2012 19:41:00 20.79 0.28 4.19 24.68 2.25 ') 

6/26/2012 19:42:0.0 20.77 0.28 4.44 28.03 2.41 
6/26/2012 19:43:00 20.78 0.29 4.63 28.57 2.36 \... 6/26/2012 19:44:00 20.78 0.29 4.7 29.65 2.26 



AVERAGED CEM DATA Job Number: 49349 Start Time: 18:05:00 
Run ID: R2 Start Date: 06126112 

Date Time 02 C02 NOx co THC 
6/26/2012 19:45:00 20.77 0.28 4.59 31.15 2.23 
6/26/2012 19:46:00 20.8 0.33 4.3,5 26.77 :2.25 
6/26/2012 19:47:00 20.79 0.28 3.86 -...._, 23.55 2.22 
6/26/2012 19:48:00 20.79 0.33 3.59 20.61 2.27 
6/26/2012 19:49:00 20.81 0.28 3.24 19.13 2.25 
6/26/2012 19:50:00 20.79 0.29 3.38 20.42 2.16 
6/26/2012 19:51:00 20.78 0.28 3.35 20.55 2.08 
6/26/2012 19:52:00 20.78 0.29 3.29 20.81 2.12 
6/26/2012 19:53:00 20.79 0.34 3.24 19.44 2.22 
6/26/2012 19:54:00 20.77 0.29 3.12 18.19 2.3 
6/26/2012 19:55:00 20.78 0.35 3.01 17.49 2.21 
6/26/2012 19:56:00 20.77 0.29 2.8 15.53 2.16 
6/26/2012 19:57:00 20.78 0.28 2.82 16.17 2.1 
6/26/2012 19:58:00 20.77 0.3 2:93 16.49 2.11 
6/26/2012 19:59:00 20.8 0.29 2.95 17.25 2.26 
6/26/2012 20:00:00 20.79 0.29 3.27 19.09 2.37 
6/26/2012 20:01:00 20.77 0.29 3.57 21.11 2.38 
6/26/2012 20:02:00 20.77 0.34 3.76 21.3 2.27 
6/26/2012 20:03:00 20.78 0.29 3.66 19.24 2.14 
6/26/2012 20:04:00 20.79 0.29 3.45 18.66 2.18 
6/26/2012 20:05:00 20.78 0.3 3.54 19.84 2.26 
6/26/2012 20:06:00. 20.8 0.3 3.84 21.46 2.38 
6/26/2012 20:07:00 20.78 0.31 3.75 20.89 2.34 
6/26/2012 20:08:00 20.79 0.29 3.46' 18.29 2.22 
6/26/2012 20:09:00 20.76 0.29 3.05 16.7 2.1 
6/26/2012 20:10:00 20.78 Q.3 2.79 15.27 2.08, 
6/26/2012 20:11:00 20.78 0.29 2.66 13.62 2.14 
6/26/2012 20:12:00 .20.78 0.3 2.45 .12.08 2.24 
6/26/2012 20:13:00 20.76 0.29 2.48 11.41 2.21 
6/26/2012 20:14:00 20.75 0.31 2.33 10.9 2.13 
6/26/2012 20:15:00 20.78 0.3 2.28 11.77 2.08 
6/26/2012 20:16:00 20.75 0.3 2.5 12.47 2.07 
6/26/2012 20:17:00 20.78 0.3 2.56 12.23 2.18 

• • • 



• • • 
AVERAGED CEM DATA Jc;>b Number: 49349 Start Time: 18:05:00 

Run ID: R2 Start Date: 06126/12 

Date Time 02 C02 NOx co THC 
6/26/2012 20:18:00 20.77 0.36 2.77 14.14 2.28 
6/26/2012 20:19:00 20.79 0.31 2.77 13.1 2.27 
6/26/2012 20:20:00 20.78 0.3 2.92 14.07 2.21 
6/26/2012 20:21:00 20.78 0.3 3.1 14.53 2.11 
6/26/2012 20:22:00 20.77 0.3 3.4 16.76 2.17 
6/26/2012 20:23:00 20.78 0.3 3.41 15.71 2.16 
6/26/2012 20:24:00 20.79 0.31 3.05 14.81 2.35 
6/26/2012 20:25:00 20:78 0.32 3.38 17.69 2.41 
6/26/2012 20:26:00 20.79 0.32 3.78 19.73 2.38 
6/26/2012 20:27:00 20.78 0.31 3.94 20.51 2.32 
6/26/2012 20:28:00 20.77 0.32 4.02 22.3 2.26 
6/26/2012 20:29:00 20.75 0.31 . 4.04 21.92 2.36 
6/26/2012. 20:30:00 20.76 0.31 3.76. 20.57 2.43 
6/26/2012 . 20:31:00 20.78 0.31 3.75 22.49 2.52 
6/26/2012 20:32:00 20.77 0.37 4.41 27.36 2.54 
6/26/2012 20:33:00 . 20.78 0.31 4.53 25.88 2.35 
6/26/2012 20:34:00 20.77 0.31 4.27 24.41 2.32 
6/26/2012 20:35:00 20.78 0.31 4.4 . 28.3 2.49 
6/26/2012 20:36:00 20.77 0.31 4.51 26.43 2.58 
6/26/2012 20:37:00 20.77 0.33 4.3 26.18 2.6' 
6/26/2012 20:38:00 20.77 0.32 4.22 25.67 2.55 
6/26/2012 20:39:00 20.77 0.32 4.18 24.93 2.45 
6/26/2012 20:40:00 20.76 0.32 4.11 24.03 2.36 
6/26/2012 20:41:00 20.76 0.31 4.01 23.01 2.42 
6/26/2012 20:42:00 20.77 0.33 3.98 21.56 2.5 
6/26/2012 20:43:00 20.77 0.37 3.75 19.39. 2.47 'I r 
6/26/2012 20:44:00 20.78 0.33 3.22 16.56 2.31 
6/26/2012 20:45:00 20.77 0.32 3.06 15.53 2.19 
6/26/2012 20:46:00 20.77 0.31 2.99 15.49 2.18 
6/26/2012 . 20:47:00 20.78 0.31 2.99 15.1 2.24 
6/26/2012 20:48:00 20.77 0.32 3.02 15.02 2.35 
6/26/2012 20:49:00 20.78 0.32 2.96 14.12 2.33 
6/26/2012 20:50:00 20.75 0.32 2.73 1'2.84 2.15 



AVERAGED CEM DATA Job Number: 49349 Start Time: 18:05:00 
Run ID: R2 Start Date: 06/26112 

Date Time 02 C02 NOx co THC 
6/26/2012 20:51:00 20.79 0.33 2.76 12:9 2.1 
6/26/2012 20:52:00 20.78 0.31 2.84 13.91 2.05 
6/26/2012 20:53:00 20.77 0.31 2.89 15.02 2.14 
6/26/2012 20:54:00 20.78 0.36 3.08 15.63 2.18 
6/26/2012 20:55:00 20.78 0.31 3.09 15.7 2.24 
6/26/2012 20:56:00 20.78 0.32 3.13 16.05 2.17 
6/26/2012 20:57:00 20.78 0.31 3.18 16.38 2.05 
6/26/2012 20:58:00 20.78 0.36 3.2 16.53 2.04 
6/26/2012 20:59:00 20.78 0.31· 3.38 16.25 2.08 
6/26/2012 21:00:00 20.78 0.36 3.26 14.98 2.15 
6/26/2012 21:01:00 20.79 0.31 2.96 13.66 2.19 
6/26/2012 21:02:00 20.78 0.32 2.78 13.01 2.09 
6/26/2012 21:03:00 20.76 0.36 2.74 13.13 1.99 
6/26/2012 . 21:04:00 20.78 0.3 '2.78 13.54 1.95 
6/26/2012 21:05:00 20.78. 0.3 2.82 13.41 2.01 

Average Value: 20.77 . 0.33 3.37 19.05 2.31 
Corrected Average: 20.98 -.17 2.74 19.27 1.84 

• • • ,' 



• • • 
AVERAGED CEM DATA Job Number: 4934~ Start Time: 08:50:00 

Run ID: R3 Start Date: 06127112 

Date Time 02 C02 NOx co THC 
6/27/2012 . 08:51:00 20.9 0.24 3.33 19.66 1.19 
6/27/2012 08:52:00 20.91 0.23 3.21_ 18.11 1.2 
6/27/2012 08:53:00 20.9 0.2 3.17 20.28 1.24 
6/27/2012 08:54:00 20.92 0.19 3.52 21.38 1.24 
6/27/2012 08:55:00 20.92 0.18 3.35 . ~19.19 1.23 
6/27/2012 08:56:00 20.92 0.19 3.49 22.52 1.32 
6/27/2012 08:57:00 20.91 0.2 3.9 23.28 1.3 
6/27/2012 08:58:00 20.92 0.19 3.83 23,59 1.29 
6/27/2012 08:59:00 20.9 0.24 3.75 23.87 1.31 
6/27/2012 09:00:00 20.9 0.2 3.61 21:9 1.29 
6/27/2012 - 09:01:00 . 20.92 0.23 3.68 22.69 1.34 
6/27/2012 09:02:00 20.9 0.2 3.79 .. 22.82 1.34 
6/27/2012 09:03:00 20.9 0.2 3.76 23.01 1.37 
6/27/2012 09:04:00 20.92 0.2 3.77- 22.7 1.34 
6/27/2012 - 09:05:00 20.91 0.2 3.54 21.55 1.34 
6/27/2012 09:06:00 20.91 0.19 3.43 20.76 1.32 
6/27/2012 09:07:00 20.92 0.19 3.33 18.49 1.31 
6/27/2012 09:08:00 20.91 0.2 3.33 18.12 1.33 
6/27/2012 09:09:00 20.9 0.21 3.3 16.69 1.28 
6/27/2012 09:10:00 20.91 0.2 3.05 16.17 1.32 
6/27/2012 09:11:00 20.89 0.2 3.25 17.13 1.28 
6/27/2012' 09:12:00 20.92 0.21 3.35 17.49 1.29 
6/27/2012 09:13:00 20.91 0.21 3.45 18.49 1.29 
6/27/2012 09:14:00 20.91 0.2 3.38 18.03 1.3 
6/27/2012 09:15:00 20.92 0.2 3.16 17.79 -1.28 
6/27/2012 09:16:00 20.91 0.25 3.07 17.26 1.25 
6/27/2012 09:17:00 20.91 0.2 3.16 18.6 1.34 
6/27/2012 09:18:00 20.89 - 0.2 3.38 18.77 1.33 
6/27/2012 09:19:00 20.91 0.21 3.31 17.88 1.33 
6/27/2012 09:20:00 20.91 0.22 3.29 17.5 1.29 
6/27/2012 09:21:00 20.91 0.21 3.18 15.32 1.25 
6/27/2012 09:22:00 20_91 0.21 3.06 15.76 1.27 
6/27/2012 09:23:00 20.91 0.21 3.02 16.12 1.29 



AVERAGED CEM DATA Job Number: 49349 Start Time: 08:50:00 
Run ID: R3 Start Date: 06127112 

Date Time 02 C02 NOx co THC 6/27/2012 09:24:00 20.91 0.22 3.04 17.15 1.31 6/27/2012 09:25:00 20.91 0.21 3.26 17.51 1.31 6/27/2012 09:26:00 20.9 0.21 3.39 17.04 1.28 6/27/2012 09:27:00 20.92 0.21 3.21 16.68 1.3 6/27/2012 09:28:00 20.9 0.21 3.23 18.66 1.36 6/27/2012 09:29:00 20.9 0.2 3.42 20.54 1.41 6/27/2012 09:30:00 20.9 0.21 3.6 21.41 1.4 6/27/2012 09:31:00 20.91 0.21 3.7 22.45 1.42 6/27/2012 09:32:00 20.9 0.21 3.86 23.09 1.44 6/27/2012 09:33:00 20.9 0.21 4.04 24.09 1.47 6/27/2012 09:34:00 20.89 0.21 4.31 25.56 1.49 6/27/2012 09:35:00 20.9 0.21 4.24 24.95 1.47 6/27/2012 09:36:00 20.92 0.21 4.16 25.07 1.47 6/27/2012 09:37:00 20.9 0.21 4.03 24.89 1.48 6/27/2012 09:38:00 20.9 0.22 4.04 24.69 1.49 6/27/2012 09:39:00 20.91 0.22 4.03 23.46 1.46 6/27/2012 09:40:00 20.9 0.22 3.83 21.99 1.42 6/27/2012 09:41:00 20.88 0.22 3.97 22.53 1.49 6/27/2012 09:42:00 20.9 0.27 4.3 22.38 1.47 6/27/2012 09:43:00 20.9 0.23 4.27 22.23 1.48 6/27/2012 09:44:00 20.91 0.27 4.19 21.8 1.48 6/27/2012 09:45:00 20.89 0.22 4.06 20.75 1.45 6/27/2012 09:46:00 20.91 0.22 3.87 19. 1.44 6/27/2012 09:47:00 20.91 0.22 3.56, 17.72 1.4 6/27/2012 . 09:48:00 20.9 0.22 3.34 17.42 1.43 6/27/2012 09:49:00 20.9 0.21 3.56 18.78 1.46 6/27/2012 09:50:00 20.9 0.23 3.74 18.83 1.46 6/27/2012 09:51:00 20.91 0.21 3.74 18.33 1.44 6/27/2012 09:52:00 20.9 .0.22 3.65 17.8 1.47 6/27/2012 09:53:00 20.9 0.27 3.91 19.28 1.49 6/27/2012 09:54:00 20.89 0.23 4.15 19.19 1.49 6/27/2012 09:55:00 20.9 0.24 3.92 18.48 1.47 6/27/2012 09:56:00. 20.89 0.23 3.7 18.44 1.5 • • • 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 08:50:00 

Run ID: R3 Start Date: 06127112 

-Date Time 02 C02 NOx co THC 
6/27/2012 09:57:00 20.89 0.23 3.72 19.01 1.54 
6/27/2012 09:58:00 20.9 0.24 3.66 18.3. 1.49 
6/27/2012 09:59:00 20.9 0.24 3.47 18.35 1.53 ~ 

6/27/2012 10:00:00 20.84 0.24 3.8 21.74 1.61 
6/27/2012 10:01:00 20.89· 0.23 4.46 24.09 1.64 
6/27/2012 10:02:00 20.9 0.23 4.39 23.28 1.61 
6/27/2012 10:03:00 20.89 0.24 4,25 22.69 1.6 
6/27/2012 10:04:00 20.89 0.23 4.'14 22.91 1.61 
6/27/2012 10:05:00 20.89 0.23 3.94 23.37 1.62 
6/27/2012. 10:06:00 20.89 0.24 4.03 24.23 1.62 
6/27/2012. 10:07:00 ·20.89 0.24 4.02 23.7 1.64 
6/27/2012 10:08:00 20.9 0.24 3.94 23.13 1.63 
6/27/2012 10:09:00 20.89 0.23 3.76 21.56 1.6 
6/27/2012 10:1Q:OO 20.89 0.23 3.54. 20 .. 36 1.59 
6/27/2012 10:11:00 20.87 0.24 3.59 20.06 1.61 
6/27/2012 10:12:00 20.9 0.24 3.73 20.33 1.61 
6/27/2012 10:13:00 20.89 0.29 3.67 20.09 1.62 
6/27/2012 10:14:00 20.89 0.25 3.74 21.66 1.66 
6/27/2012 10:15:00 20.89 0.3 3.85 20.69 1.65 
6/27/2012 10:16:00 20.9 0.25 3.91 20.75 1.67 
6/27/2012 10:17:00 20.88 0.25 4.05 20.29 1,66 
6/27/2012 10:18:00 20.87 0.24 3.93 21.44 1.7 
6/27/2012 10:.19:00 20.89 0.3 4.04 22.1 1.72 
6/27/2012 10:20:00 20.89 0.25 4.05 23.11 1.75 
6/27/2012 10:21:00 . 20.89 0.24 4.05 22.84 1.71 
6/27/2012 10:22:00 20.91 0.26 3.84 22.44 '1.72 
6/27/2012 10:23:00 20.89 0.25 3.92 22.45 1.73 
6/27/2012 10:24:00 20.89 0.31 3.92 22.87 1.75 
6/27/2012 10:25:00 20.87 0.25 4.1 24.04 1.77 
6/27/2012 10:26:00 20.88 0.26 4.54 25.25 1.8 
6/27/2012 10:27:00 20.89 0.27 4.71 26.43 1.79 
6/27/2012 10:28:00 20.87 0.27 4.68 26.2 1.79 
6/27/2012 10:29:00 20.9 0.27 4.38 25.06 1.81 



AVERAGED CEM DATA Job Number: 49349 Start Time: 08:50:00 
Run JD: R3 Start Date: 06/27112 . 

Date Time "02 C02 NOx co THC 6/27/2012 10:30:00 20.89 0.26 4.31 25.39 1.82 6/27/2012 10:31:00 < 20.87 0.28 4.29 27.49 1.83. 6/27/2012 10:32:00 20.89 0.27 4.37 28.47 1.81 6/27/2012 10:33:00 20.88 0.27 4.52 29.68 1.85 6/27/2012 10:34:00 20.89 0.27 4.43 28.89 1.82 6/27/2012 10:35:00 20.89 0.27 4.14 27.7 1.84 6/27/2012 10:36:00 20.89 0.28 3.93 26.6 1.82 6/27/2012 10:37:00 20.88 0.27 4.1 27.55 1.87 6/27/2012 10:38:00 20.88 0.27 4.3 27.51 1.85 6/27/2012 10:39:00 20.87 0.27 4.48 27.46 1.86 6/27/2012 10:40:00 20.88 0.27 4.28 25.11 1.84 6/27/2012 1"0:41:00 20.9 0.28 4.2 25.55 1.83 6/27/2012 10:42:00 20.88 0.28 4.25 24.1 1.83 6/27/2012 10:43:00 20.88 0.28 3.98 22.28 1.78 6/27/2012 10:44:00 20.9 0.28 3.57 21.31 1.82 6/27/2012 10:45:00 20.88 0.28 3.82 22.35 1.78 6/27/2012 10:46:00 20.89 0.33 3.75 20.93 1.77 6/27/2012 10:47:00 20.89 0.28 3.79 21.61 1.78 6/27/2012 10:48:00 20.89 0.28 3.82 20.87 1.8 6/27/2012 . 10:49:00 20.89 0.33 3.55 20. 1.78 6/27/2012 10:50:00 20.89 0.34 . 3.57 20.71 1.79 6/27/2012 10:51:00 20.89 0.37 3.6 20.75 1.78 6/27/2012 10:52:00 20.89 0.34 3.72 20.92 1.78 6/27/2012 10:53:00 ~ 

20.88 0.33 3.71 22.05 1.8 6/27/2012 10:54:00 20.89 0.3 3.69 21.29 1.77 6/27/2012 10:55:00 20.89 0.29 3.57. 20.1 1.78 6/27/2012 10:56:00 20.88 0.3 3.41 19.17 1.73 6/27/2012 10:57:00 20.88 0.34 3.36 19.19 1.73 6/27/2012 10:58:00 20.89 0.3 3.33 18.08 1.71 6/27/2012 10:59:00 20.88 0.29 3.4 18.92 1.73 6/27/2012 11:00:00 20.89 0.3 3.81 21.17 1.79 6/27/2012 11:01:00 20.8~ 0.3 4.1 22.56 1.81 6/27/2012 11:02:00 20.88 0.3 4.01 23.46 ~- 1.82 

• • • 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 08:50:00 

Run ID: R3 Start Date: 06/27112 

Date Time 02 C02 NOx co THC 6/27/2012 11:03:00 20.88 0.3 3.88 23.1 1.8.3 6/27/2012 . 11:04:00 20.88 0.31 3.87 21.92 1.8 6/27/2012 11:05:00 20.88 0.31 3.84 22.19 1.81 6/27/2012 11:06:00 .20.86. 0.32 3.8 22.24 1.82 6/27/2012 11:07:00 20.88 0.31 3.76 22.84 1.79 6/27/2012 11:08:00 20.87 0.3 3.9 22.92 1.81 6/27/2012 11:09:00 20.89 0.31 3.95 21.82 1.8 6/27/2012 11:10:00 20.89 0.31 3.72 21.58 1.79 6/27/2012 11:11:00 20.89 0.31 3.8 23.09 1.8 6/27/2012 • 11:12:00 20.88 0.31 3.86 23.73 1.83 6/27/2012 11:13:00 20.89 0.4 3.78 24.23 1.83 6/27/2012 11:14:00 20.87 0.32 
' 3.72 . 23.57 1.81 6/27/2012 11:15:00 20.88 0.32 3.52 21.66 1.8 6/27/2012 11:16:00 20.87. 0.32 3.42 .. 21.27 1.81 6/27/2012 11:17:00 20.87 0.32 3.56 21.46 1.81 6/27/2012 11:18:00 20.88 0.32 3.51 21.75 1.8 6/27/2012 11:19:00 20;88 0.32 3.58 20.81 1.79 6/27/2012 11:20:00 20.86 0.37 3.52 20.73 1.76 6/27/2012 11:21:00 20.89 0.33 3.49 21.43 1.81· 6/27/2012 11:22:00 20.88 0.31 3.66 21.91 1.82 6/27/2012 11:23:00 20:88 0.33 3~7.. ' 21.23 1.82 6/2.7/2012 11:24:00 20.89 0.33 3.67 20.36 1.79 

' 6/27/2012 11:25:00 20.86 0.33 3.62 20.28 1.8 6/27/2012 11:26:00 20.87 0.32 3.31 19.62 1.79 6/27/2012 11:27:00 20.88 0.33 3.05 19.27 1.81 6/27/2012 11:28:00 20.87 0.33 3.17 19.98 1.81 6/27/2012 11:29:00 20.87 0.33 3.28 19.97 1.8 6/27/2012 . 11:30:00 20.87 0.34 3.67 22.57 1.85 6/27/2012 11:31:00 20.87 0.34 3.96 24.93 1.9 6/27/2012 11:32:00. 20.88 0.36 . 4.12 26.49 1.91 6/27/2012 11:33:00 20.87 .• 0.33 4.11 26.53 1.95 6/27/2012 11:34:00 20.88 0.33 4.04 26.09 1.93 6/27/2012 11:35:00 20.87 0.33 4.11 27.15 2.01 



AVERAGED CEM DATA Job Number: 49349 Start Time: 08:50:00 ' 
Run ID: R3 Start Date: 06127112 

Date Time 02 C02 NOx co THC 6/27/2012 11:36:00 20.86 0.34 4.29 29.06 2.03 6/27/2012 . 11 :37:00 20.87 0.34 4.34 29.2 2. 6/27/2012 11:38:00 20.87 0.33 4.22 28.45 2. 6/27/2012 11:39:00 20.86 0.34 4.19 28.99 2.08 6/27/2012 11:40:00 20.86 0.34 4.01 
' 

29.27 2.01 6/27/2012 11:41:00 20.86 ~ 

0.34 3.9 29.65 2.05 6/27/2012 11:42:00 20.86 0.33 4.12 30.24 2.07 6/27/2012 11:43:00 20.85 0.33 4.36 30.19 2.06 6/27/2012 . 11:44:00 20.87 0.33 4.61 31.38 2.14 6/27/2012 11:45:00 20.86 0.34 4.82 31.77 2.09 6/27/2012 11:46:00 20.86 0.37 4.73 31.19 2.06 6/27/2012 11:47:00 20.87 0.33 4.44 29.33 2.03 6/27/2012 11:48:00 20.87 0.34 4.27 28.03 2.03 6/27/2012 11:49:00 20.87 0.34 4.38 28.06 2. 6/27/2012 11:50:00 20.85 0.34 4.11 26.62 1.98 
Average Value: 20.89 0.27 3.81 22.27 1.64 Corrected Average: 21.04 -.1 3.51 22.38 1.36 

• • • 



Thermal Treatment Units 
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Method 23/0010 
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Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, Inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches of Hg 
Static Pressure, inches of H20 
Dcy Gas Meter Sample Volume, (VM)ft3 

IQitial 
Final 
Difference 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, Inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSATData 

%02 
%C02 
%CO 

Calculations 

Vw(std), scf = 
Vm(std), dscf = 
Bws= 
Md= 
Ms= 
Vs, ft{sec = 
Qs,acfm = 
Qs(std), dscfm = 
lsokinetic Sampling Rate,% 

An= area of the nozzle 
As= area of the stack 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 1 · TTU Exhaust 
· Joplin, MO 

27Jun12 
1527-1852 

180 
0.218 
0.99 

0.990 
2.01 
11 

0.66 
28.93 
0.56 

1.30 
0.6360 

32 
20.7 
52.7 

2.481 
104.474 

0.023 
29.02 
28.76 
46.2 

1,831 
1,487 
99.4 

27Jun12 
1952-2257 

180 
0.218 
0.99 

0.990 
2.01 
11 
0 
0 

0.66 
28.93 
0.56 

94.0 
1.34 

0.6437 

36 
21.9 
57.9 

2.725 
106.458 

0.025 
28.94 
28.67 
47.5 

1,880 
1,485 
101.4 

Vw(std) =volume of water vapor in gas, standard conditions= 0.04707*VIc 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm x gamma x (Pb + (dH/13.6))/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Vw(std)) 
Md = molecularweightofstackgas, dry basis= (0.44 x%C02) + (0.32 x%02) + (0.28 x (%N2 +%CO)) 
Ms =molecular weight of stack gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)] 
Qs = stack gas flow rate= Vs x As x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 

28Jun12 
0850-1156 

180 
0.218 
0.99 

0.990 
2.01 
11 
0 
0 

0.66 
29.01 
0.62 

93.0 
1.55 

0.6981 

38 
21.1 
59.1 

2.782 
112.214 
0.024 
28.96 
28.69 
52.2 

2,066 
1,590 
99.8 

lsokinetic sampling rate= {(Ts(R)) x [(0.00267 x Ylc) + (Vm(std)/17.647)] x 100)/(Time x vs x Ps x An x60) 

(W D'BAIIEN 6 GIEAIE 
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• Field Data Summary . 
General Dynamics OTS Munition Services 

Building 1 - TTU Exhaust 
Joplin, MO 

• 

(@J6 OBRIEN 6 GEAE 



" 

• • EPA lsokinetic Field Sheet • -, 

Client 

Location 
Source 

~='%--~~" 
~-

Run Number---s:> ·,e..,._·,~\ 
Stack Diameter ) \ ' 1 

Barometric Pres. d?fi. z '5 
Static Pressure "P + ~ o. '!>6 

Pitot Number 

Pitot Coefficient 
Stack TC J.D. 
Oven Boxi.D. 
lmpinger Out I. D. 
Nozzle Size 
XAD Trap I.D 

5?1-A 1':· •'\ 
1~ c:;) 'S\-e..y.. 

C> • ~<;-

~ 

Methods Performed b.s.-~J P.3 
Leak Check Rates 

Sample Rate I Pitot 
cfm + 

- Date 

Operators 
_ Start Time

End Time 

OCq -0?7- .;20_4Q 
C.LU/..>-s./S6 

/'12-7 
---- ----- !ltd 

• v 

Sample Sample Velocity Orifice 

Point Time Head Setting 
(min} (in. H20} (in. H20} 

Rt 7. <:\"" 0. """l...:l.. /.o I 
i _;} L"S" 6.3_6· 0.9~ 
I 3 ...::>B.<;"" () "Z l) 0. <75" 

c..f :"?.n 0 .~..:l I. D l 
s- 37.S"'" 0. "Z/,... l-14 
G. ~:') 10 .. 4'0. l."l{, 
? s;;l.<;' lo.qo l. 1-" 
'i" &70 D.t/~ { <;1, 

_9 <OZ"S" a.-'1~ i. ~ (~ 
/0 7s- () q-? I. {' d-
II 'i1.-?.<"" D. S'...;t l . (, 6' 
1:2 <?o b.,.s- (".,. /.7? 

t<.r ?.S""". 0 .;;J.a-. 6 c,q 
;;} /~ 16-~..::1. D G~ 
3 ....2~$" h·~% o. z;;. 
_!/_ _30 o.;;J<fr 16 . . "11> 
s 37.S"' ~ .. <.£/ 1.01 
l'o .¥'5"" a. 3<'6' J- ~0 

. .., 
~-?.--- o. Sr) ~·. S' $ 

~ /,/) {) .'5<-/ I . :7( 
q /o?.~ b.s-'6' L, ~tf 
/0 75'" o.~ l..l> v 
II f'd-5' ln .. ~<;("' l. ~~ 
1:2 t:/75 ID.<;""q (. z ~ 

Meter Box# ~ 7 
Meter delta H ~ .6/0 

J,lleter Gamma o . .:rvo 
f>-~~:\o 3 ,-,_ 

Meter Temperature Readings in Degrees Farenheit 

Volume _Stack Probe 
Oven 

lmpinger Aux 
Meter 

<tn Box Inlet 

?tO')(.~ lc.f I ~so ';2Ll) (,\ t.ts c::j!) 
773. SZl> /512 '2S3 ~S'"o ~ 3'2 -,l'oj 
7"77, 3o 1/'/-:? 125~ ~4? --5} 37_ J6 z.. 
t~). ~'-l /~4/ as-s· ~5\ s-t 31 lo) 
-=J£1.-:J<:) 1~, ~SI ·1 L(q (;)d-. )~ to 'I 
'fqe. i z, ~ 'J. ~11 Ho 5"1 '31- /o s 
:+qq.~~ !¥<?' ~% 1(0 s-a- -;q \ (7 5" 
1-i; ~ 1, ~ j_,; lS"(;: -a,y?- S'O . ~., Lo ~ 
Zo~ 1.3 IS::? -a_,qG a.'l& so Ljj 106 

til&. d.') /~ ~'5"'9-- 2 '-!(; f!i 4.l ~(" 
<ll'-l . o D /Set 1 £;"' a "is- "~ '-q ll:lG 
lglt 17, /~ ~s-o :)I{ 7- 5"& LIS"' lo ""+ 
1~ . ./S"~ 16 1-
oJ.4."1tlf /SS" ~:;-(}._. ;).I.U. 57 -s-& 41. I c "S 
p.q. L\0 /'SCD I"J1t ~ ~ 1- SG -5-l, 3f io_C 
f,}_l. 1-_'i_ I/'S"??' ::J..$"1 aJ-4 1_ 5'-l 1.2> leG 

/~ :l,l);}.. :)..y~ L.f1- '31- i-b ::r 
~41. 3$ /(QO '(}:S'~ ~41- '-IS"" 3C. I CJ 1-
14,. qr., /~,;;1. 4..6' \ ~'{~ 43 .. , 1- to·t 
1. <;"I "::\_ '1 /&;_~ d.'~ ~\.lr 43_ _·n- lOG! 

,.- /u& '4-tl 'l. 'i.l 4Ll ~1 \~~ 

£.r.'l.. '-n /~ '1.~0 d. '"I.$" 1.\,( ~';} ·,o-y 
I~G~.I ":? /~ l.b:L 'l"'"t 41- _31 _t6-_'f 
21J..1lJ /tL7 _'J_) 6- 'J..V.I/ 'H )b tuZ 

11>1-q. 1.\ ( "tiM 1s-l 11.'/1 s-o "3$ no 
'HS".I'\3 

' 
j 

Meter Vacuum 
Outlet (in. hg} 

c, 1 "3. 5" 
2__8 3_.5 
"'P9 ').'5" 
qq 't 
)(;0 4-~ 
~o I Y.) 
r~ I 5".0 
I D / s-. 0 
1£9:}. c;.o 
i Q ·,z, 6 0 
to?.. G 
lo ;). 1 
(~3 

10~ l.f 
_i_o3 5" 
10.) s· 
Lo> 5 
toY ~ 
ICi 1.\ c 
I o '-1 7-
\a~ -:r 
( b S" 3_ 
\C) ":J-
/.(;) r 
1,0-) r-

Initial 
Mid 
Mid 
Final I I~ I . 00 c) I :--:E'" I 

Comments/Notes 

,'f Ito 
_l-/_ 

•. Lf 
,i-f 
,4 I 
,I.;.... I 

'z.f' I ' 
.• .;! ~ 

. t.(b 
• J.f 5? 

.5'0 I 
tS¥ 'V 

1'1/,./ <Jl..!J&/_ 7~ • 
:.11.. .L AT'/_-,.... 

..... , 
Zl 
·'l: 

lmpinger Data (vol} 

# Initial Final 
1 

2 
3 
4 

5 
6 

--

. Silica Gel Data (gm) 

# 
1 
2 

Initial Final 

I 
I 

Moisture Gain 
____ -mi. 
____ gm 

..-I I 
;;:o,._, 

Q(,. 

·~ Total I 
M a...f.d.,·.~ 30 

IP ........ +c! iJ~"'7'?.JP I 
r.:~~ Lf,. e ' 

~ Filter Data 
~ # Number Tare 

_n 
v 

-b-O~J1 
'"' 1 

·~ 2 
IJ 1 ~ 3 --- -

,~c 

I 
I 
~ bi 

Molecular Weight Data (%} 

# 02 C02 

1 I 
2 I I 
3 I I 

: lAvaL ) l 
~ ~ 

. . ~ ---!!":l~!,':~~- ~-~~ /' 
w.yroiCLA"vr\§vr;ac~C~""'\[W\Di'o'()l\Sou·c~l~ins\F~~~fcmm\lwkinrt"\tsorirldsn~ .. k -- fZ-.,_.-s! ...: ==--:~~i!~?::: ~a:~~~ 

---,...-- ----,~ -- ./""-....-::--· 
. --- ~- -·---- ----==----------- -- ~-~· ..-



Client 

Location 
Source 
Date 
Operators 

Start Time 
End Time 

Sample Sample 

Point Time 
(min) 

_II I 7.<: 
~ I~ 

~ .:}.g.~ 

"-- .3t> 
$" :37. S'" 
l'b q..-

"'? s:::l." 
<;I /..J') 
<; ~:.'?. <;;' 

10 

"""" Jl ~~-~ 
I~ 9n 

/-1, I 7. :s-
'] /~ 

3 ~-" 
~ ~t"l 

<:-. ~.., ...... 
~ q.:;-

7 ~.:2.-s-

9 (oO 
q to?.S' 
ll'l ...,~ 

ll Ye7.S' 
I~ ~0 

Velocity Orifice 

Head 'Setting 
(in. H20) (in. H20) 

t4 J._::) 7 
tlf I.~ 1 

tc.f I 11 

'* 1.1-f. 
tt.f I. 1- "i 
~l. \. 1,~ 

tt.f. ~ l )J 
t<./;'l t. )?-
,L[ ~ t "i G 
.G8 l.'\J. 
t40 I 5' ~ . .,.,'{ !.1-1 

.;2~ O.G~ 

.'iz. 0. t"3 
2.6, 6. g.}.. 
,') .. "6 a. '}.q 
,'f!l () dil 
,go o. q) 
\ ,."6 I ~o 
.t; I, 'f<! 
. ·w I , "ll 
•'11 L S 'I 
•W \. q 0 

•itO \, cw 

EPA lsokinetic Field Sheet 

Run Number D \o,.. ·,"' ,... a 
Stack Diameter 1 l " 
Barometric Pres. ~ 
Static Pressure J& 
Meter Box# ~ 7 
Meter delta H ..:2 o [() 
Meter Gamma o . 9 9 n 

·""" "'~~~ ......... · 3.\7 

Pitot Number 

Pitot Coefficient 
StackTC J.D. 
Oven Boxi.D. 
lmpinger Out I. D. 
Nozzle Size · 
XADTrap I.D 

Methods Performed t\~ o~ ~ '5 
Sl?l-A 

~-\.n.~o r=cl ( 8-') ~ Leak Check Rates 
o . ?cz Sample Rate I Pitot 

TC.-34 in. cfm + 
.... ~~...fliept\.6\>-5 Initial i\ I o-.()0) 

.lO- 1.3> . Mid 
f).l(fJ Mid 

I Final I IIIIWII I 

Meter Temperature Readings in Degrees Farenheit lmpinger Data. (vol) 

Volume Stack Probe 
Oven 

lmpinger Aux 
Meter Meter Vacuum Comments/Notes 

(ft") Box Inlet Outlet (in. hg) 
# Initial Final 
1 

i,ll,~."l.,)l. I?/ ~S"l 'l '1 'I GJ3 SY I 0 I \o.l. ~- 1\\ I 0.\f 2 

.S'io. I 3~ /11 'l.S'C. '1 ~a. ~"{ 3_g lo Cl.. 10~ S" a I 0." 3 
- n ?..z; I 1-:J. ~ G "~ > $. l£) ~ l D I ?;" ~ I 0 l.j 4 .. 

·ti_q ~- ,. 0 t"i\ 'lS) "J_'"\{, )CJ }q I o:. \00 ~ 4 _l_ _0_-l 5 I 

~D1.1.{9..) I+ 'd S"\ ;).'{b )0 43 iO ').. qq fi ~ 0.4 s. ' - - --

ICJI>."T-~J- i'1 ~n- 'l.'-1 G. ~2. 3' G f, q 1 §~ G 1 r>.\1\ 
"1<1-71 .Zl-6'§ Y1- d,.c; (j.. 'l\\b ~\ )~ c-:r ~6 G + I (J \{~ Silica Gel Data (gm) 

42"1 .o I Ii-I an 'l~ (, c;~ 3$ (~ tt G (, li I 0.'-!.2 # Initial Final 

tiJ_q c~ ~ 11\ ~oL)f ~'-\:6 <"~ 1;~ l? t L{ G i I 0. ~ s- 1 I 
q)'l. 1\.j) I :J-\ d5'd. a.l.\1'" S> ?~ 4) '13 (:)• til . 0.1.( $ ! 2 1 

- \ "ll ~~d- :;!.~f- ~~ ~s q? '13 c I\ I 0, 1.{1 I 

q)~: '3? I+ ~5'5 ~\(.~ '){Y '36 '{6 q'3 ~ 11.. I o ~ t.f Moisture Gain 

!qqro. ()' 
'qlj (o. 0 I 111 iPl l'ltf -r r-z:: <=to 1fd.. C{ 1 . ~ Lf &'PB\ 1 0 ).'f 
Cjt./ £' 5~) l"l ~~~ l'rttr6 so.. 1.:Y qq.. 'II Lf ~.-

~ 

(} ?.3 

____ mi. 
____ gm 

Cl<id..\1-" \ ':\--\ d.~~ .1\.jr- 1..1'-\ 3b ti-:L '{1 ,c;- 3, 0.~~ - \11 '0-':i<>- 'Q:-.\1- \.{""; ).2l l(1- 'lo 5' \( 0· J._l> 
Total ----

q roo' 3 ~ \1-\ ~~3 'l '-l"i '-I} .. ~ '1'3-. C{o s f! ().~'$ 

tiGt.t.)f) \~\ ?-.<;-;,( .:NG l{S'" 'SCi q I Qo 1" (?_, 0.)0 Filter Data 

'IG 1. ~) \1,.\ ~)1... ~~"1 U(, ~q til $q ) 1' o.>} # Number Tare 
i:!"t\f() \!to\ Q.S"";). Q."l.tq '-(( '3~· ttl ~g s- $1 D. t{ & 1 
C/1-'1.. '}) 1"1-\ JS~ d,'\ L.({P !:{0 'IT i5 ) . q I o.S'i 2 
6 - \1-\ ';)..t;"'7 'Q..l.\ 4.h Y;o q 0 b, 6 \() I 0-.so 3 
l1 Qo. 11.1 \-:t\ '.}.);).. ~\( ~ ~~ -yo- -q.() g t II I cr. vo 
·.H.c]l \":I-\ l..~ ;)._ '-:t 1.1 t~ \.{."f ';p ~ ~+- (. 1';)..1 o.&o Molecular Weight Data (%) 

~10 i .&)S" # 02 C02 
( 1 

-

2 

3 I 

_t.vg I 

'\<~><-w\So.....,Oflk~""'\ENV\Do>Ol"""'•'••oo•sl>""'""'""'"'"'"""""""''""'"'"''" • ~- -~~BR!E~6·E • .. 
'_.~ 

- ·-



• • EPA lsokinetic Field Sheet 
( 

• 
Methods Performed 1'1~A\l oo\ c93 

'Client 
Location 
Source 
Date 
Operators 
Start Time 
End Time 

&~~~\)Mo~s 
;rc~ 

:1':!" l) 

~:t'S;LSt 
b~~n 
I I S'"Co 

Pitot Number Run Number D"'Ox \ v...oe;. "3. 
Stack Diameter ~~" 
Barometric Pres. = > • o T '-to I 

Pitot Coefficient 
StackTC J.D. 
Oven Box I. D. Static Pressure -;- 0. ~ 

Meter Box# M-"B 7 
Meter delta H 0?. of 0 
Meter Gamma a . 770 

lmpinger Out I. D. 
Nozzle Size 
XADTrapi.D. 

K=)·)1 

Tc...::3 t\ · 
a~< Initial 

-r-7\ l'2 Mid 

0-i.:lF Mid 
Final 

Sample Sample Velocity OrifiCe Meter Temperature Readings in Degrees Farenheit -p \- t:'\_. ~ 
Point Time Head Setting Volume Stack p be Oven 1 • A Meter Meter Vacuum Co~~ent!IN'OteS~ 

(min) (in. H20) (in. H20) (ft') ro Box mpmger ux Inlet Outlet (in. hg) • 

_Bl -,,c:;- lJ.<I', i IL../ l~o~"i?" /'f/7 lbG a<;~ (~O '-lo $) ~<, --;). !A..l r:..-tf, [J("Q. 

~ /~ ln . . <..UL I l'·f Oo&. s-~ /'if"/_ arc. ~ro Y S"" 3'1 ~G b?> ~ ~l~-~-, 1fi:2 
3 d'.:I.S: n.C/0 1 ~& IOlo, q~ J"X'? i5f ;)."\0 Y :J.. '$1- ~0 bt;' J ~ 6-~.:; 11~:2L 
4 :TL:> n. L/.~ !. 3 G. rHC { 7-. 1"97 iJ..S"! ~ ~o Lf I 3.0 q h G 3 1.1 i'J_qq l1~ 
~ ~7-~ /") .C/? t. 1.{ q o -.d .'-\o ~97 1 r ~ 2.s-P 4A. ?,:1 h. ~ -t 3 ~ ~'>.fl 11n 
4z etS"" o--sG./ L"fl 1\.31- 1"9? 1c;-rJ ~-r_1' 'to-. '3.t 13 ~b S' t. {).5/'o 1J':A 

1 7 ~..;7.$"' ~. <\<;1" l S Y lhll - /'5?7 ~~ 3 2.~1 4S"" s&~ qt( qo 5 ..., o-<"7 Jt.l:l.. 
S?' &zC> IO,_S'CL I.Sl '{LOo J~? t:l5L _i).r-_j l.f} 3&' lj,) "~o G "ii o.d' Jlj;l.. 
~ Co_?S,D. {,;;, t. n· L.\l. GH /~? 1 \.l,b 2)'-\ '4 s- '3Z. A r.; 'II r; .:;- ,D.r....:>\. lti2 
,, .. ; 7t::' lt<J.c::-r.. \.+£ 5~ 4~ J'?J'7 ;).<;~ 1GD 4-G 3J; ttf.. _C(.I --.1 _l~lo_.~~ ~ 
tl 1~5'" I"' ./b~ 1 o 1 - /"'i-'7 H l. 'd-bo \(_ 6 --~1:0--- '[G '!I ~ 11 ,.., .lD-:J. J<t-0:: 

1::1. 90 b.iot) t.n 5'!. 0 ~ 1'3'7 ~)0 ~S"I.f 41- 31- 'fit WJ.. c; 1.:) or .. ? 1'1:. · 'Ll .r,q ~ "R t o.t/6 9.3. 
i.R I 7.'6" 6.q:;) t.Y3 (,1..{ 69 S J<:i_'? 'J.'-10 4-ltb 61 YT 1~ n '1 :;, o.'/c.J Jq_":? 

d. /~ ,,.c;,'? 1.'1,& 64- ~H /9.~ ~$"1 ~r-_G l'; 1-t:, qt" ~:> '-\. ~ o.«./i:.J'tli3 
.~ t..,;p.s" o.~C/ \·\'I .f'-1 ;Ld-11-.. J9..'< ~(j l<'-1- 54 4. d. Qc (j; <) q o-c.tc.f 1'i.~ 
J --:z!'J ·t'J .~~ l. '-I) - Jc;, ~ 1 )f 'J.S ( t; c; 4) q 1- ~ 3 f) :<\ o.'f.7 J<i~ 
K" .37-~ ~.qz_ J '-l q B. & oo Jo/..:- ;t~-; J.$"1- c:.,q !.!$ 11 't) ~ <o ~.'f"5 l'i-3 
/,_. '-1.5'- o-<-t7 L.'-1~ [~g-~'$) i~:-::[2~1 d..S"t 5'1 t..f=l.- '1'2> c;4 S' .., r?.e.&l<t-_~ 
7 l<"d.S"' o.4rf l.P· ICI<. 1./St) J<?.. 1-fll d-S~ S::l.. ll':\.. qg qy \r ..;;; n.c.Jf' II.J3 

_<?'_ _IA_O t':l.'/7 1,..'-[Q ~ 'b "":t-oe? JC,."). 'J..'f?J ~~~ s-J ~ g _'!.3:_ -~1.\ s- _q_ o ,1./_(j_ljq~ 
q O:J7.1> lo.c./7 t. "'q b). £1\ IL~~ l.S"Z_ ~<)_q..... S ~ '" Cfq qc;· )- 1o n.w;, 1'13 

10 7S" o. ~tO i. "~ 6 lt'JS <lio /C.< l'l c;;-:1- l s- r s , ~ ~q q' ~ s- ;-- , t:>.~o ln:5 
l t <Z2.<". o.l-/<7 1. c;- b li"L so 1 <;:~ ~s-o ).~ t c; I t.t FJ c £1 S"" ,:;- IOl "--<~ J~~ 
JQ. qo o-ss- t 1--~ ,,h 1-~-- J9.~ ~51 1-'f.1. sG _1..).\ \(rO 1.1 & 

.\'il'-1., ()\ 0 " ?~uS'c:..t ~ 
io~ \.J,_...J. {'! ...u.r~J~ 

h:l,,..._<;+n. .... -t h.. J 0 
11\..::1/" 

~ 

- -

Leak Check Rates 

Sample Rate Pitot 
in. cfm + -
I~ o.o-oc./ .../ ./ 

II o·,oo~ v / 

lmpinger Data (vol} 
# 
1 
2 
3 

Final 

~ 1-1 s.:-o.."&--+-1-~1 
6 

# 
1 
2 

# 
1 
2 
3 

Silica Gel Data (gm) 
Initial Final 

I 
I 

Moisture Gain 
____ mi. 
____ gm 

Total ----
Filter Data 

Number Tare 

Molecular Weight Data (%) 1 

# 02 C02 
1 : 

2 I 

3 I 
Avg 

\\'YI'"'~"'\Syr~Offi(',..~\[NV\ONCil\~c.T"It"C\r'"'D"'~roona\~-.;\h.ofll'ld!.~ .• a 

-"~~--. 
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~ O'BRIEN li GEAG 

SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : r\ 23/6ol0 
Recovered by : S. &ov no".J Recovered by : \. Lot,v1o.....J Recovered by: J. {;c,y t\0-<0 

Run No. I Date: Ol..· tlfl.. Run No; :1 Date: {)(. ·11-/ 2 Run No. 3 Date: 0(:._ ·)g./L 

XAD Module No. : ' XAD Module No. : XAD Module No. : 

Filter No.: Filter No.: Filter No.: 

lmplnger No. and Volume lm plnger No. and Volume r lmpinger No. and Volume 
Initial Final Rinse Initial Final Rinse Initial Final Rinse 

No. (ml) (mL) (mL) No. (mL) (ml) (mL) No. (mL) (mL) · (mL) 

1 ·: 0 .3?- l.,l~ 1 0 31 iB 1 0 3fo ~L{ 

• 2 IDO JoD 2 )DO /bv 2 )CO IDD 

3 \f>O roo 3 /DO j()0 3 
/OD /00 ' 

' 

4 0 () 4 0 ;; 4 D 2 
. 

5 5• 5 

6 6 6 

7 7 7 
DIFF: DIFF: DIFF: 

Totals 'loo Q)l ")]._· Totals ·;.-,l( ~~ Totals loO :J-1~ ;·8 
Initial Final 

.. --·· 
Initial Final 

'"t• ..,. . 
Initial Final .. . ~}t: !: '-: " ' . ~ .... ~ ·~ . ,. . .. 

(g) (g) DIFF: (g) (g) DIFF: i ", (g) (g) DIFF: 
' ' . 

Silica 3ot.. '1 ]11.~ ~D.'1 
Silica 

-~1.( 3 J.. ?.{ llq 
Silica ;v - bl~ 2-1. I Gel Gel Gel o~·l 

Final Net Moisture Gain: )~.1 Final Net Moisture Gain: s·-f~ Final Net Moisture Gain: s·cl.l 

• C:\Users\MiloSMIDesklopi{Moislure Recovery.xls]A 
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Method 5 
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Run1 
1Traverse Stack Delta Delta Tm_{fl_ 
I Point Temp (F) p 

Al 124 0.34 
1 124 0.34 
2 124 0.38 
2 124 0.38 
3 124 0.37 
3 124 037 
4 124 0.38 
4 124 0.38 
81 ' 125 0.39 
I 125 039 
2 125 0.38 
2 125 0.38 
3 125 0.40 
3 125 0.40 
4 125 0.40 
4 125 0.40 

Averal!e 125 0.38 

Laboratory Results 
Filter ID 
Front Half Sample: 
Filter wt gain, g 
Acetone rinse volume, ml 
Acetone' wt gain, g 
F.H. Total, g (uncorrected) 
Acetone Blank Sample: 
Acetone blank volume, ml 
Acetone Blank wt. g 

H 
2.14 
2.14 
239 
239 
233 
233 
239 
2.24 
230 
230 
2.24 
2.24 
236 
236 
236 
2.36 

2.30 

Acetone Blank wt gain (residue), g 

in 
96 
101 
101 
102 
103 
103 
104 
105 
105 
104 
104 
105 
104 
106 
107 
105 

!03 

Acetone Blank cone., g[residue)/g(acetone) 
0.001% (w /w) of Acetone Sample, g 
Weight of residue in Acetone Sample, g 
Acetone Blank Correction, g 
Front HalfTotal, g (corrected): 

Where: 
Partjculatc Emjss!on Concgntrntjon· 

out 
96 
% 
96 
96 
96 
97 
97 
97 
97 
97 
98 
98 
98 
99 
99 
99 

97 

Field Data Summary 
General Dynamics OTS Munition Services 

Building 1 - SK Exhaust 
Joplin, MO 

Run2 
SQRT Stack Delta Delta TmfFl SQRT 

Delta P Temp(F) p H in out Delta P 
0.5831 :;: 124 0.40 2.36 99 98 0.6325 
0.5831 ;:; 124 0.40 2.36 102 98 0.6325 
0.6164 ::: 124 0.40 2.36 105 98 0.6325 
0.6164 ::: 123· 0.40 2.36 105 98 0.6325 
0.6083 :;: 123 038 2.24 106 98 0.6164 
0.6083 ::: 124 0.38 2.24 107 9B 0.6164 
0.6164 ;:; 124 0.38 2.24 107 98 0.6164 
0.6164 ::: 124 0.38 2.24 106 99 0.6164 
0.6245 ;:; 124 0.30 2.01 106 99 0.5477 
0.6245 ;:; 124 0.34 2.01 106 99 0.5831 
0.6164 :;: 124 0.38 2.24 106 99 0.6164 
0.6164 ;:; 124 0.38 2.24 106 99 0.6164 
0.6325 ;:; 124 037 2.18 105 99 0.6083 
0.6325 ::: 124 0.37 2.18 105 98 0.6083 
0.6325 :;: 124 0.38 2.24 105 98 0.6164 
0.6325 :;: 124 0.38 2.24 !OS 98 0.6164 

:;: 
::: 
::: 
::: 
::: 
::: 
::: 
::: 

0.6163 124 0.38 2.23 105 98 0.6130 

Run! RunZ Run3 

~ I XXX I I 

0.0009 
96 

0.004 
____Q,QQll_ 0.0049 0.0031 

0.0018 

grainsfdscf = (15.432 grains/gm x gms of particulate collected)/sample vol., standard cond. (29.92" Hg. 68°F, dry) 
lb/dscf = grainsfdscf/7000 grains per pound · 
partjculatc Emjssjon Rate· 

lb/hr = lb/dscf x stack gas flow rate, standard conditions x 60 minutes/hr 

• .,._,_,.lllf\1•11~ ...... 1\~W ...... IIN\ .... \Uollal'\,1;'"_.,.-...,,.l,a.l-

Stack 
Temp(F) 

::~:: 114 
::::= 114 
::::: 114 
::::: 114 
::::: 114 
:;::: 114 
::::: 114 
::::: 114 
::::: 118 
::::: 118 
::::: 118 
::::: 118 
::::: 118 
::::: 118 
::::: 118 
::::: 118 
::::: 
::::: 
::::: 
:::;: 
:;::: 
::::= 
:::;: 
::::: 

116 

• 
Run3 

Delta Delta TmfFl SQRT 
p H in out DeltaP 

0.36 2.12 94 91 0.6000 
0.36 2.12 95 91 0.6000 
0.37 2.18 100 93 0.6083 
037 2.18 103 94 0.6083 
0.34 2.01 106 96 0.5831 
0.34 2.01 107 97 0.5831 
0.36 2.12 lOB 98 0.6000 
0.36 2.12 110 100 0.6000 
0.36 2.12 106 100 0.6000 
0.36 2.12 105 99 0,6000 
0.35 2.07 106 99 0.5916 
0.35 2.07 106 99 0.5916 
037 2.18 106 99 0.6083 
0.37 2.18 107 99 0.6083 
039 2.30 108 100 0.6245 
039 2.30 108 100 0.6245 

0.36 2.14 105 97 0.6020 

" 

~OBRIEN 6 GERE 



• 

:. 

Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pitot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sq.ft. 
Barometric Pressure, inches of Hg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume, (VM)ft3 

Initial 
Final 
Meter Volume 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSAT Data 

%02 
%C02 
%CO 

Calculations 

Vw(std), scf = 
Vm(std), dscf = 
Bws= 
Md= 
Ms= 
Vs, ft/sec = 
Qs,acfm = 
Qs(std), dscfm = 
lsokinetic Sampling Rate,% 

I 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 1 - TTU Exhaust 
Joplin, MO 

6/27/12 
1527-1741 

120 
0.215 
0.99 

0.984 
1.67 
11 

0.66 
28.95 
0.56 

105.6 
1.11 

0.6642 

40 
14.4 
54.4 

2.561 
71.670 
0.034 
29.01 
28.63 
49.0 

1,940 
1,520 
102.9 

6/27/12 
1952-2202 

120 
0.215 
0.99 

0.984 
1.67 
11 
0 
0 

0.66 
28.95 
0.56 

24 
13 
37 

1.742 
73.171 
0.023 
28.95 
28.70 
49.5 

1,962 
1,535 
104.0 

Vw(std) =volume of water vapor in gas, standard conditions= 0.04707*VIc 
Vm(std) = vol. of gas sampled, standard conditions= 17.647 x Vm x gamma x [Pb + (dH/13.6)]/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Vw(std)) 
Md,; molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + [0.28 x (%N2 +%CO)] 
Ms =molecular weight of stack gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)] 
Qs =stack gas flow rate= Vs x As x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 
lsoklnetic sampling rate= {(Ts(R)) x ((0.00267 x VIc)+ (Vm(std)/17.64 7)] x 100}/(Time x vs x Ps x An x60) 

6/28/12 
0850-1100 

120 
0.218 
0.99 

0.984 
1.67 
11 
0 
0 

0.66 
29.01 
0.62 

94.3 
1.15 

0.6773 

60 
16.1 
76.1 

3.582 
73.986 
0.046 
28.96 
28.f5 
50.4 

1,997 
1,526 
102.9 

(@] O'BRII::N 6 GI::RE 



•• • EPA lsokinetic Field Sheet 

Client Run Number V.,._.,..~-,c\-)k___~- \ 
Location Stack Diameter \ \ " 
Source Barometric Pres. Olfl. '15' 
Date 
Operators 
Start Time 
End Time 

Static Pressure ~<P 
Meter Box# 
Meter delta H \ • (o 7 Q 
M~~rG,a 1 o. <iYo/ 
K- -1-"a.e- f-D- ,::; . s--

Sample I Sample I Velocity I Orifice I Meter · 
Point Time Head Setting Volume 

(min) (in. H20) (in. H20) (W) 

Pitot Number 
Pitot Coefficient 
StackTC I.D. 
Oven Box I. D. 
lmpinger Out I. D. 
Nozzle Size 
XADTrap I.D. 

A _I_ I 'Z_S" VL 4'£> IJ. 00 [~_6021/~-=r___~l (1?7 I I /OD 

I L /5" li) </(J II. 00 I~S?. '799-l/(;c;( 1.:7-=- I I~Si/1 & "'I k-'1" 
.11 ~Sh~4-o 1/.ac ~~~- 7c/~/~~~~~/l..2~lA .c;;,' r . 11.1">/ .... 
~L~1() lo.£/lLJ/.oo W~7-"'il I /~i?'l..2.~1.2~1 ~.::;. I I ....... 7 

~I ~.stJ. ~g I /.o?:-=;-:_l472t95i? I t7 l !.;>s-o ~s-aL"'~ I J/cq 
t3l «S'"" ID. so I /.4'5:" 1'177,~.;21 17/ bs-1 L •. 7S··Ci[,...~ I I/o-;. 
urs--.am~~~~~._l-~ 1¥~~-9?, l/.?1 Elt~YI.::x--c~l G:J</ 1 1 /~<r 
ill /d) h. c./fo I L /'S" 1-'l~~l'Jial I'? I [jc{<i[.;zs-:::iJ/,9· I I /e'?" ,c-2. ~ 

IR ~'-' r7.S:. I o . ~ Kl o . '15' I c,19q, ;<; 7 !1? 1102~ I ,;7S"al ~ ,<:../ /DC? Vd:l I 2 
1 ll_s- I o. 3 ~k>. '7 <\ 14'<:;-, _ 9-:s"l 17 II~ I :x:? I :<f'<g-' .o~~cir I ~</ L ;;2.. 
...:JI~S"'Io. t{O 1/.oc> 1'~~~~.,3 r/?.;?r~_rel..:.ii=?l .~? /o«? 17ll~ I~ 
~ l <~ lo- c..f 0 I;, on l~a-7 . ..:2..<?? I 1 7.dl~ I~ I .-:::-F;; /~q I ..;~S"J:'?.;\ . 

/091 /c:::l51 .::1 
3 r:!.z~la..._.sou IJ~.dS' I ---- l!?l 1~."5DI~~ lnO 

.3::ClLS" lo. 5o I /.a?s- l.~lrn.c:;q71171 I ::;:1?;01~~ 'SGf 
"r $'"..7.:s15.~o 1'/.~s- 1~..2:7-:- <<c:t--1,7/lozr, I~ ~e 

---;cq 1· 1 .o -sr ".::)_ 
JIJ ~~/Js-1 ~ 

. L/ L /oiJ lo. ""n I l.4S"'"T c7x.' /.tJ/o I I 7TL2"'~ I ~ . ~~ 1/1 T//) /,I~ 
I~.C...o~ 

~t 
AI 

d 
a 
l/. 

El 
Ol 
3 
!d. 

\\iyr-KI&I'WI'\Soti.Kvs.o\O(hc ... OpJ,\fN'J\DMH\'>ourn T~"'A\r..td ~ .. htr'"'\kolfflrtk\lw r..td Shn1.11k. 

-..__ 

• 
Methods Performed He~\oJ 6 

Leak Check Rates 

Sample Rate I Pitot 
in. cfm + 

Initial I \ .:=l I~ ......... 3 I~ I .. / I 
Mid 
Mid 
Final 110 IO.op.;;t 1.,/ 1./ I 

Comments/Notes 

P~~.a.) 
~~~ .. :: ...... :\-~ 
I 'a_)/?/~ 
-:i2.. .;J__,',_!J. 
1~/222 

1M &J S:3 ~-:-(cOP 
~-'ii-.J 1/_l,,~~ 
~~. s-9"'!?' 

lmpinger Data (vel) 

# ft:titiat ElAalo 
1 l2.4 ,o~ 

2 1 ro lo& 

3 G t!) 

4 
5 
6 

Silica Gel Data. (gm) 

# 
1 
2 

# 
1 
2 

~ 

Moisture Gain 
L[O mi. 
(1(.( gm 

~Total 

Filter Data 
Number Tare 

Olll-".101<'1. ·fD 

Molecular Weight Data (%) 
# 02 C02 
1 

2 
3 

Avg 

~ OBRIEN 6 GERE 
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EPA lsokinetic Field Sheet 

SP!-t\ 
S=\a s c ~s-c{ 

Q.q<:J 

Methods Performed "t\e ~ s-
Client 

Location 
Source 

Date 
Operators 
Start Time 
End Time 

Q~~Y~~~s Run Number \> o.cl; s. '-'l~e... .;( 
Stack Diameter \ \ 11 

Baro. metric Pres. t:2fj. iS: 
Pitot Number 

Pitot Coefficient 
StackTC I.D. 
Oven Boxi.D. 
lmpinger Out I. D. 
Nozzle Size 
XADTrap I.D. 

TC. -.3A. =s=yl\ 

~~~~ 
Sd..' 

Static Pressure ~;:; 
Meter Box# 
Meter delta H • 

~-"R.~ 
:t" 0 -'S:"" 

,2( s 
Initial 
Mid 
Mid 

Final ~7~ Meter Gamma 0. 
·\l. Fo...c.-~cv- .s-

Sample I Sample Velocity Meter 

Point Time Head Stack Probe Aux 
(min) (in. H20) 

Vacuum I Comments/Notes 
(in. hg) _A'P _"f ... ~ 
=CIA:i f "3~ 
\ I «I .4',-1 i~-
~ I ~I -~' -,.i1t, 
I I <il. wd 1-'t:z:> 
f 
( liS 1!.~ I /Cfl 

1 _&l___.~«-1 _15;.]'\ 

I 31~ ,c;.7\ 
~ .,qe, IQ 

rR JJ 7.S J'-/0 J.IJO 1~.7q~ I/?~ I~ ~I~ ... ~ I~;;? I ~~ I 7u t • 
II /c:;; :u; t.tJo k-7s'~s--tD, 1 tQIT~sol~ 1 <r? · l.a"''~ 1 <?'? ~~ 

7. /lJ-. ls"~.iP"%? II 75- l~1 L~.s.-<1 1./4 leP7~ I 9g" 1-95" -~.;;».S ,tj,l/ 
l!IJ ~~~-ec_, lt"JC/ l~o ~..n I 1./s-" lc;w<; I <:?'Y" I ~ 4 LJJf -~-1 30 1 

~7-' ,,(17 '1 z--~73.<"i'Zi(JL'i'~ ~o ~~ ~ l.;2C/$'l~¥_[~ _j_ 

31.'/S" ,s-o /. ;;s- I'S""qr;f_ '-Ill It$"'~ k§s-o l.a~S'f· 'lu I &J vi' d I ~~ I c,'..f__ -L 
ctl -sas .-:t/7 /.2:S ltnfl(/,~~ I K/3 I~S"'DIOlS3I t..f_~ 1.:2\it;,Ta-1? I u,~ I 
t/1 60 ,'?)0 J..o.:::-lt~lo,.~...:_ lr?.~ la~t'\1~~~ 41 1~4<01 ~~~ ;:;;£/ I 

l&,s:U-14 

[-p~Tb.~·-"~A 
lfi) r9ZJ~3T 
~--~-1""-f-
~l/1:0, 

Leak Check Rates 

Sample Rate I Pitot 

# 
1 . 

2 
3 
4 
5 
6 

# 
1 

"2 

# 
1 
2 
3 

cfm 

lmpinger Data (val) 

Silica Gel Data (gm) 

Moisture Gain 

lj___ml. 
~gm 

JJ Total 

Filter Data 

Number Tare 

OY:fOU\?1 ~-5 

Molecular Weight Data(%) 

# 02 C02 

1 
2 
3 

Avg 

\\!YJXU'.l"''.VI\SotroiC!Ae\Oifttp.Op\\f_fN\DNOl\!ioufCPlt!'U~ii'IISD.II.I Fdnm.~lt\NIFII'id~.Jtb .• :---:::---- {fii D'BRI_!=~',.. 'Gr'-""~ 
./ •. 

_/ . • L 

~ 



• • • EPA lsokinetic Field Sheet 

Methods Peiformed He\Ws-
Client 

Location 
Source 
Date 
Operators 
Start Time 
End Time 

t1s;~x&~~ Run Number ~ ,-.~ :n.\ .. :~ ... 3 
Stack Diameter 11 1 1 

Pitot Number 

Pitot Coefficient 
StackTC I.D. 
Oven Box I. D. 
lmpinger Out I. D. 
Nozzle Size 
XADTrapi.D. 

sx:-J\ 
S-!o. y.. n:\, /' ) 

C). 99' ~~ Pitot 

Leak...Check Rates 

Barometric Pres. 30 o \ 
Static Pressure+" eJorl. 
Meter Box# tTI.S c..J 
Meter delta H t.*l# 
¥eterGamma t r si:c.:for ..!;) . $""" 

Orifice Temperature Readings in Degrees Farenheit 

Stack Probe 
Oven 

lmpinger Aux 
Meter 

Box Inlet 

\UV'.KIM'loVI'\Sovfolt\1\oP\QIIK~Qr\\[NV\DWOlUo&n'CP Tfttlftl\~lf'ld D-'tol forrm\lsobl'lftic.\h.Oflrld 5llft'UI~ 

Initial 
Mid 
Mid 
Final 

Comments/Notes 

-p~~\ ... ,w,.., 

»i) """'\:...u: 
lA ,,-~_qat~~ 

.:JI ;e,_c./r' 1 L~ 
,1!,..., ~~ It~ 
'{I~ .Cl.ruJ t~ 

tR d C> ..tj(; 178 
~ 6,~, 11:51' 
:71 ,_~, li~ 

-<H a .. ~<' 1189 

.~ 

TPo..~Ta.J 
ln<?-02 0 ;::;: r-
-,::,.-~-e.k- ,,..J 

~l.o!l-£-c- (/ 
roco 

k~ .... ..k 1o'\ ... Jr... .. 
1~&-~IC. 
IJ2...~J ""'"'~-
!';:;\ CLO.:Jttti 

tfdfa..lJ.L+..r 
IVolu~.-
I c:, J • .:l.:lS"' 

# 
1 
2 
3 
4 . 
5 
6 

# 
1 
2 

# 
1 
2 
3 

lmpinger Data (vol) 

Silica Gel Data (gm) 

Moisture Gain 

W mi. 
ib.( gm 

Jk.J Total 

Filter Data 

Molecular Weight Data (%) 

# 02 C02 
1 
2 
3 

Avg 

@¥,1 OBRIEN 6 GEAIE. 
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• 

• 

Parameter 

Run Date 
Start/Stop Time 
Duration of Run, Minutes 
Ave. Nozzle Diameter, inches 
Pi tot Calibration Factor, CF 
Meter Gamma 
Meter Delta H, inches of H20 
Stack Diameter, inches 
Rectangular Width, inches 
Rectangular Length, inches 
Stack Area, sg.ft. 
Barometric Pressure, inches of Hg 
Static Pressure, inches of H20 
Dry Gas Meter Sample Volume. (VM)ft3 

Initial 
Final 
Meter Volume 

Ave. Stack Temperature, Ts(F) 
Ave. Meter Temperature, Tm(F) 
Ave. Run Delta H, inches of H20 
Ave. Square Root of Delta P 
Moisture Data 

Volume of water collected, mls 
Silica Gel, grams 
Total Collected, mls 
ORSAT Data 

%02 
%C02 
%CO 

Calculations 

Vw(std), scf = 
Vm(std), dscf = 
Bws= 
Md=-
Ms= 
Vs, ftjsec =
Qs,acfm= 
Qs(std), dscfm = 
lsokinetlc Sampling Rate, o/o 

Test Data Summary and Calculations 
General Dynamics OTS Munition Services 

Building 1 · TTU Exhaust 
Joplin, MO 

' Rlm.1 

6/27/12 
1527-1828 

180 
0.216 
0.99 

1.008 
1.83 
11 

0.66 
28.96 
0.56 

176.6 
106.7 
1.29 

0.6788 

40 
17.7 
57.7 

2.716 
101.299 

0.026 
29.02 
28.73 
50.2 

1,989 
1,557 
93.8. 

I 

6/27/12 
1952-2252 

180 
0.216 
0.99 

1.008 
1.83 
11 
0 
0 

0.66 
28.96 
0.48 

96.2 
1.52 

0.6878 

42 
15.5 
57.5 

2.707 
111.973 

0.024 
28.94 
28.68 
51.3 

2,031 
1.571 
102.7 

Vw(std) =volume of water vapor in gas, standard conditions = 0.04 707*VIc 
Vm(std) = vol. of gas sampled, st<_uidard conditions= 17.647 x Vm x gamma x [Pb + (dH/13.6)]/Tm(R) 
Bws = water vapor in gas stream, proportion by volume= Vw(std)/(Vm(std) + Vw(std)) 
Md =molecular weight of stack gas, dry basis= (0.44 x%C02) + (0.32 x%02) + [0.28 x (%N2 +%CO)) 
Ms = molecular weight of stack gas, wet basis= [Md x (1-Bws)] + (18.0 x Bws) 
Vs =stack gas velocity= 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)] 
Qs =stack gas flow rate = Vs x As x 60 
Qs(std) =stack gas flow rate, standard conditions= Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92) 
Jsokinetic sampling rate= {(Ts(R)) x [(0.00267 x VIc)+ (Vm(std)/17.647)] x 100}/[Time x vs x Ps x An x60) 

6/28/12 
0850-1100 

180 
0.216 
0.99 
1.008 
1.83 
11 
0 
0 

0.66 
29.01 
0.62 

0.7087 

36 
29.9 
65.9 

3.102 
115.091 

0.026 
28.96 
28.67 
52.5 

2,080 
1,625 
102.0 

@[J O'BRIEN 6 GERE 
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• 
Field Data Summary 

General Dynamics OTS Munition Services 
. Building 1 - TTU Exhaust 

Joplin, MO 

•• 

n 
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.o..-.. "'h.,....._ • 
Client 

Location 
Source 

Date 
Operators 
Start Time 
End Time 

t:. ... v-c .... ~~.c... 
~;y~>b- 1 tlo 

ef:£¥£« 
ilbD 

Sample 1 Sample 

Point 

• •• 
EPA lsokinetic Field Sheet 

:1' A. · Methods Performed <;;l-e.... M. 
~--

Run Number E "'"P''".,.;..,..e (191"<?'.......1~3 Pi tot Number ,~\.o..:~ Q...'rJ (,;} ' ) Leak Check Rates 

Stack Diameter ~~ '' Pitot Coefficient 
1 

0 ·fc ~ ~~-JA. Sample Rate Pitot 
Barometric Pres. a:.§ ~~~-ci StackTC I.D. d S'to"' c. C\~-\-o"t in. cfm • + 

• Static Pressure \. 6 ~ 4c?l Oven Box I. D. ~ \ 
Meter Box# KB-~. -~ lmpinger Out I. D. ·r 6 ;i 
Meter delta H 1 _ ~ "'"' Nozzle Size 0 U {0. 

XADTrap I.D. 

Initial 
Mid 
Mid 
Final 

lmpinger Data (vel) 

# Initial Final 
1 S"o 
2 /t:)O 
3 /oo 
4 
5 ' 

6 

Silica Gel Data (gm) 

# 
1 
2 

# 
1 
2 

Initial Final 

I 
l 

Moisture Gain 
____ mi. 
____ gm 

Total ----

Filter Data 

Number Tare 

.__3_ - -

Molecular Weight Data (%) 

# Oz C02 

1 
2 
3 

Avg 

i 

\\\Y'I.-:,_.,w\Sotf..ci.M'\Oiftell"Op,.\f.NY\OIYO\\Suurc• Jf'\'!~rlorld O.aa rVI'm\\l~ot\hoforld Shrft.•to. 
il?3 · 3¥' (R ~J OBRIEN 6 GIERE ---
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~~: __.-· ·--.;..--

EPA lsokinetic Field Sheet 

:!:t~c.;>) 
Methods Performed E,\'£J'1 

Client 
• Location 

Source 
Date 
Operators 
Start Time 
End Time 

as:;:;~5 
-c\"U 

~,,;27 

Run Number "E .,.~ .. ,;;.u:C...."Y'.....As \ 
Stack Diameter \ \ " · 
Barometric Pres. c::?ft 9 4 
Static Pressure -1- 0. S"<::Q 
Meter Box # t'\13. s= 
Meter delta H \ S('"30 
Meter Gamma 1 fl 
_j{_.f~y_ . 

Pitot Number 

Pitot Coefficient 
StackTC I.D. 
Oven Box I.D. 
lmpinger Out I. D. 
Nozzle Size 
XADTrap I.D. 

'5-\"-' 
0. c;c:;. 
Tc.-34 

6~ \ 
:::t.r) :?, 

Jib 

Initial 
Mid 
Mid 
Final 

Sample I Sample I Velocity I Orifice I Meter · 
Point Time Head Setting Volume Meter 

(min) (in. H20) (in. H20) (ft") Inlet 
Meter I Vacuum I Comments/Notes 
Outlet (in. hg) fl.~ \ ..,.......,.. 

f.} I I 7.~1C~.341o.~"'l9~1.7~:~ Lt7/l~~~/o? I liol /00 I ,_.:;:; I A I fQ. 

' 1 L~ I c:>~~j_(j_._'75'J 9~"~JL7i ~asYI s--s- I I /D~ /oo I ...::::> I _a 
I~ I J,..;).:ts-ID.3t./ 16. 76"'"lo/.?i:~~ 11"'71 le9~1.;.:7~ s=-.:? I 1164 fQJ __ I ~ I ~-

::J I ~D lo.c.tCD I 1.7? lq~-~s-..:21.1?4' I,Qf".,O leJs-?1 ~.;;i I I 16~ 16 ~ I ;;;;) I '-1 
a 13-'?.s-lo~ll> I J.a·s- l~.c?~~~~~ I I JoG. /o;:::)l ~ 
EJ. l <.1~ lo.qtp I / . ......;2. 9 ~~~ 7// ll?l..J 16)~0 1~1 s-~ I I /o7 /~_3_L~ '"BJ. 
_b_l..sc9.s= lo. Y~ I /.34 ·I q.l/9. :rtc.f I!?S:Io%>1'>1ci?~ tdi I I ,.,.,, / o<>l ...;z. {;} 

~ I~ ln.4'~ f7.3L7 lrS.~.s.s:;L.-1 /7~1 .,;)~l.!ls-'31·<--, I I ,n.., .L t::~t/ I _.;;;:;_ ~ 
-:2 L<&?.s-la</6i: I1 .. ~LJ ~~~~l/?~1~ 1~4'1 :-:\""~ I 1·1~ /~¥1 a ~ 
'' r ?s:=TQ. c/</T7 . .2,J · 1- ---- - l12¥raG-o I ~ s ~ I 5 <( I I 1 o 1-- LDS" I -'J._ . 
4T -c~ r.;.<-1'-1 1/.o.?,~-~-- J/7~T.>2~ l,.:~..ssi_s--9' I LL~--'2"' .LQ~I -~ 
4/ I ?o I n.Cii.J l.!.-1.3 l9n.ao.=:tlr7C7"~ ~I L"-t I I Jot:; /o.~l a 

I~ l 1_7.~ I o_L_~~~ /,_3~1 9?7~"?331 tnt.;v.d> ldS211 ~~ t<><f I...Lo~r~ 
l I / s- I () .c..{ 'if I/. I<' c-,.1 I -9 Y.;l. sf- I //'X I~ I ~I,/ I ~ c; t/n I /at;, I ~ 
' "~.s-1 o. -<.{'"is" I t-734' I ~ t:;qql 1 7~~ I ~-t ir'7 /to I /6G..I ~ ;; uo lo._s</ I ;:_5--/ ~~-=~~JL2i'.O.I~Z>..l;?.~ W !/o I t~Co I =:2. 

C1 r 37.s-1 ..... ~4' I/_ <:"/1~7 ~J~tH~Jiasq ~- _j_J_!_I...b22_ I Ql 
~ L~ lb.s-~ I l.si l/b0/.<7-t/~t~l..;v~l~~ _/_t~/1 ~U'1 7 ~-~ 

~ I Q.~.so I zqa 11~:7 1/g'/lc?'<IQ 1~1 X'? 
GrO (")_f?') /.</{) -~~ ~ ~. '5:'~ ~J~ZE '"P.- ......... ...1~ 

/&S:7 li.~ 
-'lM'- ...,.,J~.J-~t~ffl~<%: li.:t~ ~~~i;]Jie!~~ ~<:)~,·-.2 

1/3./~K ~ 
'I l<i?-2.-sl,.; .. <-~<2- 17-acr ·I i~s"¥~~-I-2_S'!i..~ JL..2_j__M>~..:;l II:> __ ../..._ --..J.-J 
i./ I 9tJ I~. 4ta- I 7-~<:fT!D "2l) -~-:fNdTa~ I~ I S"s-- 1/_;; I /~~cR ~~~~-~ 

..1_6_. ~ /) ')c.J -
~:, .... I lltJ_<s. o..7<1 

i 

Leak Check Rates 

# 
1 
2 
3 
4 
5 
6 

# 
1 
2 

# 
1 
2 

' 3 

Pitot 
+ 

lmpinger Data (vol) 

Initial Final 

Silica Gel Data (gm) 

Initial Final 

I 
I 

Moisture Gain 
____ mi. 
____ gm 

____ Total 

Filter Data 

Number Tare 

- -

J 
I 

Molecular Weight Data(%) 
# 02 C02 
1 I 
2 I 
3 

l~.t I 
\\\yf;x:V\C'WI\~UW'\OIIICf"~\lNV\0...01\Soour(t'lntu.\f~O.UfonM\kekll'lt'\K\koft.ldShf'ft.lk 
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• 
Client 

Location 
Source 
Date 
Operators 
Start Time 
End Time 

~ 
"""\\\..) 

~ 
Sample I Sample 

• EPA lsokinetic Field Sheet 

Run Number 't",cy\~u,...c.,...._ d 
Stack Diameter ~ 
Barometric Pres. 
Static Pressure 
Meter Box# 
Meter delta H 

'1*:!/¥ 
MR-S'" 
1- .S?'3Q 

/.008""' 
- .d2. 

Pitot Number 

Pitot Coefficient o . 9<f= 
Stack TC I. D. 'K-J~c2 'S-/auck;dP, 1o f 
Oven Box I. D. oJ'? \ 
lmpinger Out I. D. -::x::.o .:3 
Nozzle Size 0 :z...~ 
XADTrap I.D. 

Temperature Readings in Degrees Farenheit 

• 
. Methods Performed ~-s'En 

Leak Check Rates 

Sample Rate I Pitot 
in. cfm + 

Initial 1 /~ lo.oo.!) 
Mid 
Mid 
Final 

lmpinger Data (val) 

Point Comments/Notes # Initial Final 

\\l.yt.klM"'oVT\SvfoKIIU\OUK .. ap..\[NV\DftC\\SaurtooTP\.lln«\f'~D~fet'f'".1.1ui~N'I~%:"~\I~.._..,h 

1 

2 
3 
4 
5 
6 

Silica Gel Data (gm) 

# 
1 
2 

# 
1 
2 
3 

Initial Final 

l 
I 

Moisture Gain 
____ mi. 
____ gm 

Total ----

Filter Data 

Number Tare 

.._.-

Molecular Weight Data (%) 

# Oz C02 

1 

2 
3 

Avg 
----- -e O'BRIEN E¥ GERE 
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SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET 

Reference Method I Sampling Train : Sf[A - Tli1 
Recovered by : S. Co'{M(AJV Recovered by: ' ( 1Y!.;Jf,.,...j Recovered by : J. £~'{1-1~ .... 
Run No. L Date: h~ ··11· p .. Run No.2 Date: (;(, )J·Il. Run No._) Date: ~"J9-lL 

XAD Module No.: C)~ (")J/1 01:1-L.') XAD Module No.! bilbOb20I2~5 XAD Module No. : 0 (l(i- O_blD12 -b 
Filter No.: Filter No.: Filter No.: 

lmpinger No. and Volume lmpinger No. and Volume lmpinger No. and Volume 
Initial · Final Rinse Initial Final Rinse Initial Final Rinse 

No. (mL) (mL) (mL) No. (mL) (mL) (ml) No. (mL) - (mL) (mL) 

y~ 
. 

f j 

1 so 1~ 1 so 58 ~~ 1 5o ~-?- L/1 

• 2 '}bO II' 
L) ?-_ 2 }vo I:J~ 36 2 /bo 118 36 

3 \OD lo?. JL/ 3 160 /10 YO 3 
/DO Ilk Y'l 

4 0 ~ 4 0 J .. 4 
'0 0 

5 5 5 

6 6 6 

, 7 
' 

7 7 
'l ~,o DIFF: 2 G:J. DIFF: :n6. DIFF: 

Totals lSO i+e 40 Totals lSO l::f7._ D ~l Totals ~50 ~ 3'-' ,, '. 
Initial Final •i ~ • Initial Final 

~ ·-. .. 
' Initial Final I .I 1 • -- -'l '· ·-.. •. (g) (g) DIFF: . {g) {g) DIFF: ' (g) (g) DIFF: 

Silica 
lqJS~ 311.'1. /7.'7 

Silica 1 q~l.l ~~<;-
Silica 

2B~.r 31~4 1fl,CJ Gel Gel -~/0-b Gel 

Final Net Moisture Gain: , .. , :1 Final Net Moisture Gain: ~-,.s Final Net Moisture Gain: b ).ct 

• C:IUsers\MiloSMIDesktopljMoisture Recovery.xlsJA 
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::::~::::::::~::::::::::::::::::::~::::~~~~~:~~~~~:~~~:::::~~~~~ VOSTDATA SHEET 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

FACILITY 6'lJft/~f-fH_.. "()1/,._;~ I~$ 
,. DATE (,.).7./J. 

LOCATION e11-fL.111 at r; MD. OPERATOR tJ. t/4tt.bv{ 

SOURCE /TV BAR. PRESSURE, ln. Hn t1 ~. v5 
CONDITION l PROBELENGTHifti.S 

RUN NO. ()JA DESIRED PROBE TEMP. J ).S~ £: 
METER CALIBRATION FACTOR (Y) f707" PROBE PURGED ? (fcS 

DRY GAS METER NO. v R 3 DESIRED FLOW RATE ILoml (),f) 

TENAX TUBE NO"S I AI I 't DESIRED SAMPLE VOLUME ldsLI c)O 

TENAXICHARCOAL TUBE NO"S ~c 1 DGM PRESSURE, ln. H20 1),8 

Train Leak Check ··INITIAL VACUUM (ln. Hg): Is- Leak Rate: rf.rJtJO · ln. Hn In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): 10 Leak Rate: @.loo ln. Hg In 60 sec: 

• ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec • 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
.~r°F) I~ETER :~r°F) (min) (24-hr) · (Lpm) (L) or oF) (in. Hg) 

0 iS :3 7 e.& l~&o. z,if /1.8 ~'II 17 IO 

) /5"'/2 {)~~ I (p~). 70 !2.b' 4/ t7 !(). 

/0 tS'f 7. ().~ /~6~ ),t;" 1'28 fiX 18 7 
IJ 1$' .))_ O.ft /.(p~ 7. 77 128 cf:L /J 8 
"lo /5S'7 o.~ /&. 70 < ?r:-:" J28 4J 0 0 
1-\ It-o;;_ () .. ~ t& 7').... "s-' n .. s t../tf tJ 8 
$'J /{pO 7 6.(, . f{g 7s-. 2. 'I 12tfl Y'f t.S lf 
:Ss I (g t 2 o.G. J/e 77. (;D J,2..(f I/) 12- 8 
Yo l&._f} - I toJO ' r;)_. - - ·- -

COMMENTS: 

• Laboratory Lot#: 



O'BRIEN 6 GI:ERE • 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ VOST DATA SHEET ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~ ~~ ~ ~ ~~~~ ~~ ~ ~~~ ~ ~ ~ ~ ~ 

FACILITY beN 6/UJ-t, ])y N ffw"-;C > DATE ~ldJ.'?/ /iL 

LOCATION c4 fl-T f/ PtGt?~ hJo OPERATOR A). 1/4t.tl y 

SOURCE tru BAR. PRESSURE, ln. Ha 2 ~. ~,~ 

CONDITION ! PROBE LENGTH (ft} S 
RUN NO. 18 DESIRED PROBE TEMP. / )[; •c 

METER CALIBRATION FACTOR (Y) J.D·ltl PROBE PURGED ? 06> 

DRY GAS METER NO. 1/83 DESIRED FLOW RATE ILoml /,.:)" 

TENAX TUBE NO"S 1Jj1- IZ~ DESIRED SAMPLE. VOLUME (dsL} dfJ,I) 

TENAX/CHARCOAL TUBE NO"S I C ;1., DGM PRESSURE, ln. H20' 

Train Leak Check ··INITIAL VACUUM (ln. Hg): IJ Leak Rate: d ,tJrJO ln. Hq In 60·sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg}: Leak Rate: ln:Hq In 60 sec. 

ACCEPTANCE CRITERIA : Leak Rate < 2.5 mm Hg (0.1 ln. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 
~r•F) ~1ER Q.F) (min) (24-hr) (Lpm) (L) r•F) 1 (ln. Hg) 

·0 /{p). 'I 0.~ 1&86. tf,L !l~ ~ #, ·s-
5 I~Jf () .(p '''&d.., - /2tJ ~ B 5'"' 
10 '" tr t)It' tte g~,"J')_ I'J-7 L/~ 13 ~ 

c) I~ tf'{ tJ-~ 1~ 8&. (J{) 117 '-17 1).. ~ 
2o fC, ~~ d.(p i~cto, 3/ f2S lf7 1/ j-. 

1-(' 1~5'f 0 ~~ - /1.~ tfl (')__ -~ 
so /C,5"t:f /!),.~ /~ttt' ,3/ 1?.1 '+B Jt .,. .. 

;')5' 17oy. (5)_,~ iftJ9{.70 1''-t::! t.{S q_ s 
'fo t7or.r - i700, lf~ - - - ..__ 

COMMENTS: 

Laboratory Lot#: • 



• O'BRIEN Ei Gr.:Rr: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET. ~~ ~~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~~ ~ ~ ~~ ~~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~~ 

FACILITY (;t:TtJfZ~. l>V#~r6> DATE {p·J..i.t;).. 

LOCATION CA-IZ..:Tl.J-4-G 17' M.eJ 1 OPERATOR t1J, c..t-A~/ 

SOURCE 1T'v BAR. PRESSURE, ln. Hg :2~-~s 
CONDITION t PROBE LENGTH (ft) 3 
RUN NO. IC- DESIRED PROBE TEMP. /)~10C 

METER CALIBRATION FACTOR (Y) J. D7// PROBE PURGED ? o/e.5 
DRY GAS METER NO. VBl;, DESIRED FLOW RATE (Lpm) dJ.r 
TENAx TUBE NO"S IAJ I JJ.S DESIRED SAMPLE voLUME (dsLI rio. o 
TENAX/CHARCOAL TUBE NO"S IC3 DGM PRESSURE, ln. H20 {),.q 

Train Leak Check --INITIAL VACUUM_( ln. Hg}: ;j.S"' Leak Rate: a. aoo · ln. Hg In 60 sec. 

Train Leak Check-- FINAL VACUUM (ln. Hg): 
{.~ 

Leak Rate: CJ-oOO ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA : Leak Rate < 2.5 mm Hg (0.1 ln. Hg) after 60 sec • 

• SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 
TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
_@r."F) ~;;R ~~or"F) (min) (24-hr) (Lpm) (L) r "F) (ln. Hg) 

~ 17J.-7 tJ.G I )OI:l, 73 1'1..8 L/7 13 7 
f' J73J- () .(~ //6?:. .1...8 il] '-f7 12-- 7 
tO t7J7. o-r,., '/7os.~ r Jl& Lf7 tl 7 
/) J 7 'f)- ().(; /7o8 ·lf/ }2. 8 '-II 12- 7 
w 1147 D-/e Oil .0/ }~8 lf7 s3 7 
u I 7~"2- t9 .(r; /'1/3. -- 126 47 \3 7 
JO 17$7 D.& I 7 lf.t? . I )._ 2-7 I . 47- IY 7· 
J5 I fJO).. ~Ae (Itt.~) 12...1 '-fl (!:, 7 
o.f.-0 7 e67 - 112{ I 10 -- - - -

COMMENTS: 

( 

• Laboratory Lot#: 



O'BAIISN 6 Gt:AE • 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ 

FACILITY 6 LFrJe (l../J-<-- Dlf Pl>t M 10 s DATE (;,;)_,,I~ 

LOCATION CMt:nt~e IYIO. OPERATOR w. ~./ (.) Clt) vf 
~ 

SOURCE 1Tu BAR. PRESSURE, ln. Hg 2R .~s 
CONDITION I PROBE LENGTH (ftl 3 
RUN NO. 2.A DESIRED PROBE TEMP. J2S"'oC. 

METER CALIBRATION FACTOR (Y) J, b l I I PROBE PURGED ? iJ e-~ . 
DRY GAS METER NO. V£S3 DESIRED FLOW RATE (Lpm) ~ (J, S'" 

TENAX TUBE NO"S 2AI .:u$ I DESIRED SAMPLE VOLUME (dsLl c;)O .0 

TENAX/CHARCOAL TUBE NO"S. ')C. I DGM PRESSURE, ln. H20 OtCJ 

Train Leak Check ··INITIAL VACUUM (ln. Hg): il Leak Rate: o.ooo ln. Ha In 60 sec. 

Train Leak Check .. FINAL VACUUM (ln. Hg): 12--5" Leak Rate: O,t!Jo£) ln. Ha In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 
~~or"F) 

~ETER 
i~or"F) (min) (24-hr) (Lpm) (L) or "F) (in.Hg) · 

D {CfS"J- tJ. (/; i7;l./ 'J d- r2.. or (.{3 (Of 8 

s- rq)7 f).~ 11~'1. - 12 ~ 43 115 8 
to ~DO)- ~-f> 17fl{p. ... l 'l.fS 'f3 {~ ' 8 
(~ ).,oo7 0. (; )t~8-· - 1'2.. '1 '+J 13 8 

7.::> "2. o I :l- o.~ J l.}f. 57 I?..B 43 12 ·8 
1 .. <: 'l.0/7 CJ~GJ !73 'f. 2.0 12~ Lfb ;'-{ 8 

Jo . 262'2- ' 0.(, fl.)~ ,q )_ JZ.8 4J t')_ 8 
J'~ ')OJ/ 0·~ II. ?>q. JCf T2t) 4J Ll 6 
4b ~03}- ---- 17¥/tC.cf ~ -... --., 

COMMENTS: 

Laboratorv Lot#: • 



• O'BRIEN 6 GKEAI'E 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ~~~ ~ ~ ~~ ~ ~ ~~ ~ ~ ~ ~~ ~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ 
I 

FACILITY 6ev-t;;C!..A'l... "Dt ,v />fWt. /. "G ~ I DATE ~··cYJ· ld-

LOCATION c,M.:nJA-6£!" I Mo. OPERATOR 0. iJA.~'\..~0 '( 

SOURCE -tfu BAR. PRESSURE, ln. Hg _lP,. ~( 

l PROBE LENGTH (ft) J ' CONDITION 

RUN NO. ~13 DESIRED PROBE TEMP. 
/).S-oC-

·METER CALIBRATION FACTOR (Y) I. elf/ PROBE PURGED ? C4 t!:S 

DRY GAS METER NO. VS3. DESIRED FLOW RATE (Lpm) 11-~ 

TENAX TUBE NO"S 2.4,'2- 2. G'2. DESIRED SAMPLE VOLUME (dsL) c)t) · 0 · 

TENAX/CHARCOAL TUBE NO"S 'LC ::J-- DGM PRESSURE, ln. H20 tJ.Cj 

Train Leak Check --INITIAL VACUUM (ln. Hg): /~ Leak Rate: o.ooo ln. Hg In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): A~-> Leak Rate: 
(j .o.sx:> 

In; Hg In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec . 

• SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
~r"F) 

METER 
crBPr "F) (min) (24-hr) (Lpm) (L) rfC)>r"F) (in. Hg) 

·o zo ifT o_c, /7'1/. ?:.tj /)_] t./?- 13 8 
s- 2o5tf (J.lR, 17~ ·lf'f' 1'-l L}J... ))... 8 
10 2o SCJ o.((J f/1.(17 ,.- P-1 t.f:L 12-- ()CJ 

/(' 2.l 0 L(. 6J.(p t14'1.S7 (L-:7 «-t'f 12. 8 
2-o 2.10'1 CJ--'( /?S'l~'f" 128 l.f/ (2-- 8 
1.).: 2l(i' OJ~ I? ~4 ."'1 . ..c1 ("2.,-i) t...{-( 12- 8 

bo :k\ltf 6 .. ~ fl s-t,.- 1?..-8 L{{ 1"2.- 8 
5) '2lii ~-fe 17 r<&. 11 IZ...~ Y:t [L t3 
\.fo 'J l21 - /£(Q I I L..s-'"' - - - -----

COMMENTS: 

• Laboratory Lot#: 



O'BRII:N 6 GIERE • 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ VOST DATA SHEET ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~~ ~ ~~ ~ ~ ~ ~ ~~ ~~ ~~ ~ ~~ ~~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

FACILITY {!;eN"(J'I{.kt. 1> 1./~A'M-toS DATE ~ ·J..?· /J_ 

LOCATION C ill\. '(1./.t\~ e" I /'A(J OPERATOR 
JJ_ t.J4t--fJ1 

~l) 
I \ ).~.~\--SOURCE BAR. PRESSURE, ln. Hg 

CONDITION 
[ PROBE LENGTH (ft\ _J" 

RUN NO. 1-.C.. DESIRED PROBE TEMP. I 1--S "c;:.. 

METER CALIBRATION FACTOR IYI l.l>'711 PROBE PURGED ? LflfS 

DRY GAS METER NO. Vr33 DESIRED FLOW RATE ILoml o,s-
TENAX TUBE NO"S 2A-3 ~BJ DESIRED SAMPLE VOLUME ldsL) Jo.o 
TENAX/CHARCOAL TUBE NO"S :J.C.3 DGM PRESSURE, ln. H20 /r/ 

Train Leak Check ·-INITIAL VACUUM (ln. Hg): /)_ Leak Rate: tJ.OUD ln. Hg In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): /O Leak Rate: 0.-&t.rD ln. H!l In 60 sec. 

ACCEPTANCE CRITERIA : Leak Rate< 2.5 mm Hg (0.1 ln. Hg) after 60 sec. I 
SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 
(i1Cpr "F) 

~1TER tfoE}r °F) (min) (24-hr) (Lpm) (L) or•F) (ln.Hg) 

(]) -~~1'1> 0-(p I?V> I ··~7 /2.8 lfO I~ Cj 

·) 2-tSV tJ~" J/{p'f, 03 12-1 Lfv (fp I 
to 2..1s'r O.lf' i/f.o 7. 8{ I 'l. 'B Lf<J ({o Cf· 
~~ l::Zoo OJ(" 11lQ,IL I~ Lfo /7 tD· 
2:o '2- 2-0")- lJ).6 tilt , s1 )'1.'5 ~D tl lO 
2) 2-.'-/0 &-~ /71lf .2.s- f£..5 40 f'8 tD 

3o '?., 21 r ~-te (71~( 4"1 lLlJ 3q l8· 10 
]\ ~"-lo ()) ·4' /77'1' ¥-'A. (L'b ]CJ /8 1.0 

'fD '2-l.'Lr -- t1 't3 L 77 - - - -
COMMENTS: 

" 

Laboratory Lot#: • 



• O'BAII:N fi GEAE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~ ~~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

FACILITY 6'@- IZ<~...trt- 'f>Y l'f AwY1 ~~ DATE t., )5} . /.1. 

LOCATION C'A-c2.:.1\4At c .MO, OPERATOR /1) . t-l4tt.bVJ 

SOURCE -rr{) BAR. PRESSURE, ln. H~ .,A _a .. 2fl 9 ?D, ~, • 

CONDITION I PROBE LENGTH Cftl tS 
RUN NO. ((J~ DESIRED PROBE TEMP. /)..) 

0
C'-

METER CALIBRATION FACTOR (YI /. 071/ PROBE PURGED? Lf~ 

DRY GAS METER NO. tfgs DESIRED FLOW RATE CLoml tJ.r 
TENAX TUBE NO"S ~4l 113 { DESIRED SAMPLE VOLUME CdsLI ~.1) 

TENAX/CHARCOAL TUBE NO"S 3c f .. DGM PRESSURE, ln. H20 /~0 

Train Leak Check ··INITIAL VACUUM Cln. Hal: '1:> Leak Rate: o. o-oD ln. Ha In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): 
q Leak Rate: rJ .. tJIJV ln. Ha In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg} after 60 sec~ 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
[f(oC)r "F) 

~1ER ,fc)r"F) (min) · (24-hr) (Lpm) (L) r "F) (ln. Hg) 

0 !):50 tJ.t;, 1792 'd 1 128 33 II G, 

S' 8 ~ ~tf"' ·. ~- (p !18 4.foo 12( J1 /( ? 
/0 q~ao o.~ (1'{)7.07 f"l, 8 :Jet /0 G 
/) eros- o.rp t7'd1- tfc;-' ;'2 7 3~ I t .te 
2v q,o {).ft i71). ,o IZ....B ~> /2,. " l\ qtr /),~ (11 lf. Cf)_ (l,. g 3<1 I "J-. ~ 
)o Cj2o 6.f.t t7 DJ&. qo /2 (j 3~ 10 ~ 
1~ qz~ 0.~ { 7 qq ·?) 1~'6 17 ro G 
'tD q:5o - 1 '80 f. roc.{ - - - -

COMMENTS: . ' 

• Laboratory Lot#: 



m O'BRIEN 6 GERE • 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

FACILITY G EtJ~ Dy,v~,(_<; DATE ~.2/). 1J-

LOCATION l ~~.AlJtU-e flt,O OPERATOR /Ill r • /;)4v.> "1 
w TTlJ BAR. PRESSURE, ln. H!! ~ f .G SOURCE 

CONDITION { PROBE LENGTH Cftl ~ 

RUN NO. RJe ' 
;o DESIRED PROBE TEMP. I) ~ ' 

METER CALIBRATION FACTOR (Y) l.b?fl PROBE PURGED ? 14GS 

DRY GAS METER NO. V~3 DESIRED FLOW RATE ILPm) o.r 
TENAX TUBE NO"S 3ft 2. ~-ez. DESIRED SAMPLE VOLUME CdsLl ).0 

TENAX/CHARCOAL TUBE NO"S JC: 1- DGM PRESSURE, ln. H20 /.D 

Train Leak Check ··INITIAL VACUUM lin. H!!l: i). .s- Leak Rate: 
0 .-<r <!:) () 

ln. Ho In 60 sec. 

Train Leak Check·· FINAL VACUUM (ln. Hg): tl Leak Rate: 0. t!OIJ ln. Hg In 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec. 

SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 

TIME TIME RATE METER PROBE DRY GAS TRAP VAC. • READING 
~or•F) ~1ER tr'G>or•F) (min) (24-hr) (Lpm) (L) 

~ 

r °F) (ln. Hg) 

ID 1'1 3 ().t; I t30 /. yq iJ-7 ")7 1J g 
'i crtfo 0 ·lp (80 t.?. J7 l2 fl '".)o ic.f 6 
{O '} ~3 fJ-~ I ~~1 (1S tl-lf 71 tJ 6 
I( '?t,B tJ ·f. l~(JC{"·- lz.'B '}1 IV 8 
z,o. lDOJ (f),(p l ~ 11 ·f.\ 1?--f $~ t-v 8 
'[.,!( IOD}j o.tp , e tcf. - IZfj '-10 1/ B 
Jo I ~13 t) ·~ I 91715 {2. 7 40 f) 8 
Js { b ll? tLf I '(jfq $'") /2-g' ce-o I~ fs 
4.{() 1. O:L3 - I 't! ZZ. f7 - - ,...___ --

COMMENTS: 

Laboratory Lot#: • 
·-- - - - -~~~~-



• m O'BRIEN 6 GIERE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VOST DATA SHEET ~ ~ ~ ~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~ ~~ ~ ~ ~ ~ ~~ ~ ~~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

FACILITY 6 etJ~fl4J-<- /)fa/ /1?YJ10) DATE ~·'lK·iJ--

LOCATION C-At-ni.Me ffA(J OPERATOR IJ. 1./Att..!) 'I 

1TV 
. 
~ :LC. q SOURCE BAR. PRESSURE, ln. Hg 

CONDITION I PROBELENGTH(ft) J? 

RUN NO. 4 3c...- DESIRED PROBE TEMP. JJ)~ 

METER CALIBRATION FACTOR (Y) L DJ II PROBE PURGED ? ~g~ 

DRY GAS METER NO. v6 :S DESIRED FLOW RATE (Lpm) t'-.J 
TENAX TUBE NO"S 3As > l16 DESIRED SAMPLE VOLUME (dsL) J~ · tJ 

TENAX/CHARCOAL TUBE NO"S ' ) C J . DGM PRESSURE, ln. H20 ().t:j 

Train Leak Check --INITIAL VACUUM (ln. Hg): i].> Leak Rate: 0< JO D ln. Hg In 60 sec. 

Train Leak Check .. FINAL VACUUM (ln. Hg): 13-> Leak Rate: · o . .:>vD ln. Hgln 60 sec. 

ACCEPTANCE CRITERIA: Leak Rate< 2.5 mm Hg (0.11n. Hg) after 60 sec • • SAMPLING CLOCK FLOW GAS TEMPERATURE READINGS PUMP 
TIME TIME RATE METER PROBE DRY GAS TRAP VAC. 

READING 
~~oF) 

METER 

-~r°F) (min) (24-hr) (Lpm) (L) ~~Or°F) (in. Hg) 

~~0 IOCfJ- IJ.(p I '!}2. z_ • '-l'f r2!3 >3 '7 iO 
) 10~7 /J,(p t1121- {p~ I z_.. 7 Lfl '7 /2-

lO /D>"2- t).[f , 627. 2s- {z,g 'II JJ /2-

I~ /0 r-7 0.~ i3'-'l.(pr (7.,.8, '-II 1.5 i J--_ 

2-iJ /{02- E>.~ /83J .or /2 -g 4/ B J.)_ 

~ /lfJ7 {J_(p I co ·~~-r it J f2i 'fl (6 I)-

)o /IlL 0.~ !'637.3~ il 7 L{( IS ID 
}S' IL t7 ().y i!!Ji -17 IJ.-7 Lf( /J I'D 
L(f) Jl~ - lZI~?.~ - - - -

COMMENTS: 

. 

• Laboratory Lot#: 



• 

CEMS 

• 

• 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 15:27:00 . 

Run ID: R1 
. .. 

Start Date: 06127112 

Date Time 02 C02 NOx co THC 

6/27/2012 15:28:00 19.97 1.47 99.28 8.53 34.13 

6/27/2012 15:29:00 19.99 1.48 99.72 8.26 34.78 

6/27/2012 15:30:00 19.97 1.48 98.46 8.15 34.51 

6/27/2012 15:31:00 19.97 1.48 98.51 8.8 34.1 

6/27/2012 15:32:00 19.96 1.48 99.86 8.5 32.71. 

6/27/2012 15:33:00 19.97 1.49 99.87 8.38 31.79 

6/27/2012 15:34:00 .. . 19.98 -1.48 98.97 8.17 32.73 

6/27/2012 15:35:00 19.96 1.5 98.1 8.68 33.71 

6/27/2012 15:36:00 19.98 1.49 99.44 8.22 . 32.48 

6/27/2012 15:37:00 19.96 1.5 99.78 8.18 32.54 

6/27/2012 15:38:00 24.3 1.83 121.57 9.91 39.64 

6/27/2012 15:39:00 19.97 1.5 103.19 8.44 31.39 

6/27/2012 15:40:00 19.99 1.5 99.58 8.23 34.29 

6/27/2012 15:41:00 19.98 1.54 99.33 8.17 32.58 

6/27/2012 15:42:00 19.97 1.51 101.07 8.12 32.67 

6/27/2012 15:43:00 19.97 1.5 99.78 8.26 32.47 

6/27/2012 15:44:00 19.98 1.49 98.76 8.02 30.71 . 
6/27/2012 15:45:00 19.98 1.49 99.34 7.92 31.07 -
6/27/2012 15:46:00 19.97 1.49 99.5 7.96 34.77 

6/27/2012 15:47:00 19.98 1.5 99.29 7.96 33.78 

6/27/2012 15:48:00 19.98 1.53 100.23 7.82 32.79 

6/27/2012 15:49:00 19.99 1.5 100.21 7.84 30.8 ,_. 

6/27/2012 15:50:00 19.97 1.5 99.27 7.68 . 29.3 

6/27/2012 15:51:00 19.98 1.5 99.39 7.77 33.22 

6/27/2012 15:52:00 19.97 1.51 99.12 8.07 33.44 

6/27/2012 15:53:00 19.97 1.53 98.83 ' 8.09 32.71 

6/27/2012 15:54:00 19.98· ·1.52 100.38 7.83 30.83 

6/27/2012 15:55:00 19.96 1.52 100.18 7.75 29.66 

6/27/2012 15:56:00 19.97 1.5 99.26 7.65 31.76 

6/27/2012 15:57:00 . 19.96 1.54 . 98.8 7.74 30.54 

6/27/2012 15:58:00 19.98 1.52 100.2 7.71 32.82 

6/27/2012 15:59:00 19.94 1.53 . 98.51 7.73 32.49 

6/27/2012 16:00:00 20.02 1.48 101.23 7.58 21.54 

" 



AVERAGED CEM DATA Job Number: 49349 Start Time: 15:27:00 
Run ID: R1 Start Date: 06/27112 

Date Time 02 C02 NOx co THC 6/27/2012 16:01:00 20.21 1.26 74.2 5.6 25.78 6/27/2012 16:02:00 20.09 1.38 79.15 7.12 30.14 6/27/2012 16:03:00 20.02 1.47 95.48 7.29 26.47 6/27/2012 16:04:00 20. 1.49 97.78 7.65 31.05 6/27/2012 . 16:05:00 20. 1.48 96.87 7.15 33.1 6/27/2012 16:06:00 19.99 1.56 98.82 7.37 30.27 6/27/2012 16:07:00 19.98 1.52 98.86 7.42 30.55 6/27/2012 16:08:00 19.98 1.53 98.65 7.56 31.39 6/27/2012 16:09:00 19.98 1.52 99.33 7.75 33.16 6/27/2012 16:10:00 20. 1.52 97.94 7.75 29.89 6/27/2012 16:11:00 19.98 1.57 98.81 7.57 31.53 6/27/2012 16:12:00 19.98 1.53 98.13 7.64 33.62 6/27/2012 16:13:00 19.95 1.56 98.35 7.72 30.18 6/27/2012 16:14:M 19.97 1.53 101.2 7.75 31.09 6/27/2012 16:15:00 19.97 1.55 99.3 7.66 30.33 6/27/2012 16:16:00 19.98 1.52 98.05 7.51 34.19 6/27/2012 16:17:00 19.96 1.54 97.9 7.66 32.9 6/27/2012 16:18:00 19.98 1.54 99.36 7.58 32.78 6/27/2012 16:19:00 19.99 1.58 98.94 7.53 30.73 6/27/2012 16:20:00 19.96 1.54 99.75 7.33 31.74 6/27/2012 16:21:00 19.97 1.55 101.12 7.85 32.14 6/27/2012 16:22:00 19.99 1.54 98.04 7.37 28.68 6/27/2012 16:23:00 19.96 1.54 98.36 7.85 30.29 6/27/2012 16:24:00 . 19.96 1.54 97.87 7.69 33.64 6/27/2012 16:25:00 19.97 1.55 97.32 7.55 29.85 6/27/2012 16:26:00 19.96 1.55 99.31 7.24 30.6 6/27/2012 16:27:00 19.96 1.57 100.45 7.45 29.56 6/27/2012 16:28:00 19.96 1.56 100.09 7~33 32.27 6/27/2012 16:29:00 19.96. 1.61 99.72 7.63 31.91 6/27/2012 16:30:00 19.98 1.55 99.46 7.5 31. 6/27/2012 16:31:00 19.95 1.62 98.94 7.47 29.93 6/27/2012 16:32:00 19.97 1.56 101.19 7.26 30.69 6/27/2012 16:33:00 19.93 1.6 101.58 7.4 28.22 • • • { 

" 



·- • • 
AVERAGED CEM DATA' Job Number: 49349 Start Time: 15:27:00 

Run ID: R1 Start Date: 06127112 

Date Time 02 C02 NOx co THC 

6/27/2012 16:34:00 19.92 1.62 100.15 7.48 28.47 
6/27/2012 16:35:00 19.97 1.58 99.4. 7.28 .33.48 
6/27/2012 16:36:00 19.95 1.59 100.39 7.19 29.58 
6/27/2012 16:37:00 19.93 1.62 101.49 7.31 28.34 
6/27/2012 16:38:00 19.93 1.6 100.52 7.15 25.99. 
6/27/2012 16:39:00 19.93 1.61 98.83 7.01 26.87 
6/27/2012 16:40:00 19.94 1.61 99.46 7.02 30.01 
6/27/2012 16:41:00 19.93 1.63 :100.96 7.13 29.37 
6/27/2012 16:42:00 19.93 1.62 100.71 7.07 29.61 
6/27/2012 16:43:00 19.94 1.62 ' 98.82 7.19 29.94 
6/27/2012 16:44:00 19.94 1.61 99.2 7.06 29.54 
6/27/2012 16:45:00 19.96 1.6 98.3 6.96 29.35 
6/27/2012 16:46:00 19.95 1.61 98.22 6.8 30.37 
6/27/2012 16:47:00 19.96 1.61 98.58 6.77 31.52 
6/27/2012 16:48:00 19.95 1.65 97.76 6.83 30.59 
6/27/2012 16:49:00 19.96 1.61 95.7 6.65 29.9 
6/27/2012 16:50:00 19.96 1.67 97.58 6.76 29.88 
6/27/2012 16:51:00 19.96 1.61 98.88 7.05 29.34 

' 
6/27/2012 16:52:00 19.97 1.59 94.61 6.76 30.93 
6/27/2012 16:53:00 19.94 1.65 96.96 6.58 30.56 
6/27/2012 16:54:00 19.94 1.66 98.5 6.96 29:71 
6/27/2012 16:55:00 20. 1.59 98.56 6.95 35.6 
6/27/2012 16:56:00· 20. 1.58 98.29 6.77 31.97 
6/27/2012 16:57:00 20.01 1.6 94.6 7.27 36.23 
6/27/2012 16:58:00 20.04 1.56 91.19 7.12 33.78 
6/27/2012 16:59:00 20.01 1.59 92.83 6.82 29.83 
6/27/2012 17:00:00 20. 1.6 94.91 6.82 31.54 
6/27/2012 17:01:00 20. 1.61 96.08 6.8 30.86 
6/27/2012 17:02:00 19.98 1.61 95.54 7. 31.25 
6/27/2012 17:03:00 20. 1.62 '94.24 6.93 33.19 
6/27/2012 17:04:00 19.98 1.63 95.93 6.89 31.23 
6/27/2012 17:05:00 19.96 1.66 101.37 6.96 30.5 
6/27/2012 17:06:00 19.96 1.7 100.12 7.12 32.82 



AVERAGED CEM DATA Job Number: 49349 Start Time: 15:27:00 
Run ID: R1 Start Date: 06127112 

Date Time 02 C02 NOx co THC 
6/27/2012 17:07:00 19.98 1.64 98. 6.94 30:93 
6/27/2012 17:08:00 . 19.97 1.65 98.64 6.72 30.64 
6/27/2012 17:09:00 19.96 1.66 99.92 6.83 29.44 
6/27/2012 17:10:00 19.96 1.67 100.78 6.8 30.08 
6/27/2012 17:11:00 19.97 1.68 99.88 6.96 31.67 
6/27/2012 17:12:00 19.95 1.68 100.74 6.82 29.94 
6/27/2012 17:13:00 19.94 1.68 101.84 6.99 30.58 
6/27/2012 17:14:00 20.11 1.52 94.19 5.41 26.89 
6/27/2012 17:15:00 20.31 1.32 61.77 4.13 28.02 
6/27/2012 17:16:00 20.34 1.29 50.92 3.66 28.82 
6/27/2012 17:17:00 20~34 1.29 49.48 3.5 29.18 
6/27/2012 17:18:00 20.19 1.44 63.95 5.06 30.79 
6/27/2012 17:19:00 20.06 1.59 90.16 6.67 31.23 
6/27/2012 17:20:00 20.02 1.63 95.94 6.89 30.81 
6/27/2012 17:21:00 19.99 1.65 97~08 6.94 30.6 
6/27/2012 17:22:00 19.98 1.68 97.67 6.81 30.05 
6/27/2012 17:23:00 19.95 1.71 98.73· 6.9 28.33 
6/27/2012 17:24:00 19.98 1.68 100.1'7 6.74 31.75 6/27/2012 17:25:00 20. 1.66 99.41 6.72 30.42 
6/27/2012 17:26:00 19.98 1.73 99.48 6.57 29.97 
6/27/2012 17:27:00 19.97 1.71 101.19 6.74 30.67 6/27/2012 17:28:00 19.98 1.7 101.26 6.57 31.28 6/27/2012 17:29:00 19.94 1.71 100.72 6.38 30.99 6/27/2012 17:30:00 19.96 1.74 102.51 6.72 30.71 6/27/2012 17:31:00 19.95 1.73 102.4 6.65 31.11 
6/27/2012 17:32:00 19.98 1.7 102.77 6.52 30.44 6/27/2012 17:33:00 19.97 1.71 102.17 6.76 32.55 6/27/2012 17:34:00 19.96 1.73 102.12 8.38 39.31 6/27/2012 17:35:00 19.96 1.74 101.35 8.97 41.76 6/27/2012 17:36:00 19.95 1.74 103.83 ' . 9.78 42.83 6/27/2012 17:37:00 20.03 1.65 95.32 10.11 42.84 6/27/2012 17:38:00 20. 1.69 94 .. 51 10.41 42.86 6/27/2012 17:39:00 19.98 1.72 100.96 11.15 42.74 • • • 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 15:27:00 

Run ID: R1 Start Date: 06/27112 

Date Time 02 C02 NOx co THC 

6/27/2012 17:40:00 19.96 1.76 102.94 11.54. 42.86 
6/27/2012~ 17:4.1:00 19.96 1.73 102.11 11.89 42.86 

6/27/2012 17:42:00 19.95 1.78 101.84 11.65 42.85 

6/27/2012 17:43:00 19.96 1.72 103.17 11.38 42.83 
6/27/2012 ._ 17:44:00 19.96 1.86 102.36 11.34 42.71 

I 6/27/2012 17:45:00 . 19.96 1.72 101.33 11.27 42.87 
6/27/2012 17:46:00 19.95 1.71 103.75 11.22 42.85 

6/27/2012 17:47:00 19.95 1.73 105.59 11.28 42.84 
6/27/2012 17:48:00 19.96 1.74 104.21 11.23 42.71 
6/27/2012 17:49:00 19.96 1.72 101.71 11.02 42.87 .·; 

6/27/2012 17:50:00 19.97 1.74 10'2.98 10.17 42.88 
. 6/27/2012 17:51:00 19.97 1.71. 102.66 10.28 42.83 

6/27/2012 17:52:00 19.97 1.72 102.78 10.16 42.84 

6/27/2012 17:53:00 19.98 1.69 99.63 9.9 42.85 
. 6/27/2012 17:54:00 19.97 1.71 100.19 9.63 42.86 
6/27/2012 17:55:00 19.96 1.72 101.57 9.73 42.84 
.6/27/2012 17:56:00 19.96 1.72 104.52 9.62 42.76 
6/27/2012 17:57:00 19.95 1.71 103.81 9.69 42.73 
6/27/2012 17:58:00 19.96 1.71 101.9 9.53 42.87 
6/27/2012 17:59:00 19.94 1.73 104.42 9.34 42.82 
6/27/2012 18:00:00 19.95 1.78 104.15 9.34 42.72 
6/27/2012 18:01:00 19.95 1.73 102.07 9.25 42.67 
6/27/2012 18:02:00 19.97 1.71 102.76 9.04 42.05 
6/27/2012 18:03:00 19.97 1.7 100.31 9. 42.06 
6/27/2012 18:04:00 19.96 1.75 101.46 8.83 41.93 

. 6/27/2012. 18:05:00 19.96 1.72 103.85 8.81 41.49 
6/27/2012 18:06:00 19.98 1.7 102.71 8.67 40.93 
6/27/2012 18:07:00 19;96 1.7 101.1 8.44 40.45 
6/27/2012 18:08:00 19.95 1.76 102.18 8.74 39.23 
6/27/2012 18:09:00 19.96 '1.71 100.92 8.54 40.93 
6/27/2012 18:10:00 19.94 1.71 99.69 8.49 42.08 
6/27/2012 18:11:00 19;99 1.68 99.94 8.28 41.7 
6/27/2012 18:12:00 20.2 1.46 81.34 6.08 41.54 



' 

AVERAGED CEM DATA Job Number: 49349 Start Time: 15:27:00 
' Run ID: R1 Start Date: 06127112 

Date Time 02 C02 NOx co THC 6/27/2012 18:13:00 20.17 1.49 69.01 5.75 39.71 6/27/2012 18:14:00 20.1 1.58 86.61 7.34 40.04 6/27/2012 18:15:00 20.03 1.61 93.3 7.76 38.89 6/27/2012 18:16:00 19.99 1.7 97.03 7.91 41.28 6/27/2012 18:17:00 20. 1.66 100.32 8.07 40.52 6/27/2012 18:18:00 19.99 1.65 98.49 7.82 40.59 6/27/2012 18:19:00 19.97 1.72 99.62 8. 38.37 6/27/2012 18:20:00 19.96 1.69 103.7 8.43 39.11 6/27/2012 18:21:00 19.93 1.71 105.72 8.19 39.11 . 6/27/2012 18:22:00 19.94 1.69 104.57 8.23 37.9 (3/27/2012 18:23:00 19.95 1.69 103.21 8.01 38.7 6/27/2012 18:24:00 19.93 1.68 105.14 7.81 37.09 6/27/2012 18:25:00 19.97 1.67 103.51 8.06 36.94 6/27/2012 18:26:00 ·19.97 1.65 102.37 7.86 37.65 6/27/2012 18:27:00 19.96 1.69 101.96 7.98 36.03 6/27/2012 18:28:00 19.95 1.69 103.23 8.11 37.41 6/27/2012 18:29:00 19.94 1.69 104.84 8.09 37.47 6/27/2012 18:30:00 19.94 1.7 105.52 7.94 38.39 6/27/2012 18:31:00 19.95" 1.69 105.54 7.87 36.58 6/27/2012 18:32:00 19.93 1.69 106.37 8.04 35.77 6/27/2012 18:33:00 19.96 1.67 
~ 

. 104.32 7.82 34.69 6/27/2012 18:34:00 19.97 1.67 102.57 7.64 36.6 6/27/2012 18:35:00 19.98 1.64 100.89 7.85 38.11 6/27/2012 18:36:00 19.97 1.66 104.31 7.85 36.53 6/27/2012 18:37:00 19.96 1.68 102.68 7.78 35.8 6/27/2012 18:38:00 19.99 1.65 102.77 7.98 35.18 6/27/2012 18:39:00 19.99 1.63 99.11 7.88 34.62 6/27/2012 18:40:00 19.94 1.66 . 102.19 7.87 35.67 6/27/2012 18:41:00 19.95 1.67 102;84 7.91 37.18 6/27/2012 18:42:00 19.97 1.64 100.64 8.05 37.08 6/27/2012 18:43:00 19.97 1.68 100:68 7.36 35.13 6/27/2012 18:44:00 19.93 1.7 101.48 7.47 34.95 6/27/2012. 18:45:00 19.92 1.72 103.59 7.73 35.97 • • • 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 15:27:00 

Run ID: R1 Start Date: 06127112 

Date Time 02 C02 NOx co THC \ 

6/27/2012 18:46:00 19;94 1.67 103.55 7.74 35.29 
6/27/2012 18:47:00 19.96 1.66 102.23 7.58 29.62 
6/27/2012 18:48:00 20.18 1.43 81.76 5.26 36.02 
6/27/2012 18:49:00 20.16 1.43 67.39 5.26 31.64 
6/27/2012 18:50:00 19.99 1.61 94.02 6.97 33.36 
6/27/2012 18:51:00 19.99 1.6 102.7 6.7 32.9 
6/27/2012 18:52:00 20.02 1.58 92.63 6.69 37.04 

Average Value: 20. 1.61 98.52 7.81 34.33 

Corrected Average: 20.13 1.32 101.21 8.24 35.36 

., 

·----



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 19:52:00 

Run ID: R2 Start Date: 06/27112 

Date Time 02 C02 NOx co THC 

6/27/2012 19:53:00 19.92 1.18 109.24 8.16 28.37 
6/27/2012 19:54:00 19.92 1.18 109.98 8.26 28.73 
6/27/2012 19:55:00 19.92 1.17 108.51 8.2 28.05 
6/27/2012 19:56:00 19.89 1.18 109.61 8.24 28.03 
6/27/2012 19:57:00 19.87 1.2 111.26 8.36 29.75 
6/27/2012 19:58:00 19.89 1.19 . 112.97 8.51 29.75 

6/27/2012 .19:59:00 19.89 1.2 112.54 8.19 29.3 
6/27/2012 20:00:00 19;88 1.2 114.28 8.3 27.84 
6/27/2012 20:01:00 19.9 1.19 113.28 8.29 27.07 
6/27/2012 20:02:00 19.89 1.23 112.1 8.17 27.29 
6/27/2012 20:03:00 . 19.91 1.18 111.69 8.27 28.81 
6/27/2012 20:04:00 19.92 1.17 110.94 8.3 28.12 ~ 

6/27/2012 20:05:00 19.92 1.16 ·109.37 8.17 29.47 
6/27/2012 20:06:00 19.9 1.19 110.12 8.56 30.74 
6/27/2012 20:07:00 19.89 1.16 112.72 8A2 28.76 
6/27/2012 20:08:00 19.92 1.13 110.14 8.15 27.72 
6/27/2012 20:09:00 19.94 1.13 107.37 8.3 30.19 
6/27/2012 . 20:10:00 19.9 1.15 110.93 8.21 26.55 
6/27/2012 20:11:00 19.92 1.16 

\ 
113.11 8.15 29.32 

6/27/2012 20:12:00 19.91 1.15 111.01 8.27 29.23 
6/27/2012 20:13:00 19.91 1.18 110.43 8.08 28.04 
6/27/2012 20:14:00 19.9 1.16 111.24 8.05 27.52 
6/27/2012 20:15:00 19.9 1.18 109.53 8.14 27.77 
6/27/2012 20:16:00 19.89 1.17 110.03 8.09 27.25 
6/27/2012 20:17:00 19.89 1.18 111'.81 8.01 27.52. 
6/27/2012 20:18:00 19.9 1.17 111.19 8.13 28.76 
6/27/2012 20:19:00 19.89 1.18 111.79 7.94 27.41 
6/27/2012 20:20:00 19.88 1.18 111.83 8.1 27.95 
6/27/2012 20:21:00 19.88 1.19 112.77 8.02 28.47 
6/27/2012 20:22:00 19.89 1.22 113.09 8.14 29.45 
6/27/2012 20:23:00 19.87 1.18 113.23 8.21 28.86 
6/27/2012 20:24:00 19.92 1.17 112.96 7.91 29.02 
6/27/2012 20:25:00 20.12 1.. 92.73 6.06 26.47 



AVERAGED CEM DATA Job Number: 49349 Start Time: 19:52:00 
Run ID: R2 Start Date: 06127112 

Date Time 02 C02 NOx co THC 
6/27/2012 20:26:00 20.13 0.92 77.73 5.76 27.03 
6/27/2012 20:27:00 20.03 1.03 97.04 6.92 26.63 
6/27/2012 20:28:00 20.02 1.04 96.9 7.02 26.55 
6/27/2012 20:29:00 19.96 1.15 104.12 7:6 27.18 
6/27/2012 20:30:00 19.95 1.16 106.58 7.7 26.58 
6/27/2012 20:31:00 19.95 1.11 108.12 7.86 27.58 
6/27/2012 20:32:00 19.92 1.14 107.96 7.79 25.52 
6/27/2012 20:33:00 19.92 1.14 111.8 7.9 27.9 
6/27/2012 20:34:00 19.91 1.14 113.13 8.02 27.' 
6/27/2012 20:35:00 19.91 1.15 112.54 . 7.93 28.3 
6/27/2012 20:36:00 19.9 1.16 110.48 7.88 28.21 
6/27/2012 20:37:00 19.89 1.18 112.23 8.17 27.38 
6/27/2012 20:38:00 -/ 19.9 1.17 114.03 7.95 26.67 
6/27/2012 20:39:00 19.9 1.2 114.05 7.83 27.07 
6/27/2012 20:40:00 19.9 1.15 112.45 7.96 26.35 
6/27/2012 20:41:00 19.91 1.16 111.48 7.97 26.5. 
6/27/2012 20:42:00 19.9 1.21 111.59 8.06 28.48 
6/27/2012 20:43:00 19.91 1.14 111.89 8.12 27.77 
6/27/2012 20:44:00 19.9 1.15 109.24 7.89 26.05 
6/27/2012 20:45:00 19.91 1.25 110.2 7.89 27.47 
6/27/2012 20:46:00 19.9 1.15 111.21 7.9 25.67 
6/27/2012 20:47:00 19.92 1.14 110.49 7.9 27.31 
6/27/2012 20:48:00 19.92 1.14 108.65 7.76 27.31 
6/27/2012 20:49:00 19.92 1.15 110.79 7.71 28.01 
6/27/2012 20:50:00 19.92 1.15 112.95 8.11 28.5 
6/27/2012 20:51:00 19.92 1.14 113.95 8.31 28.48 
6/27/2012 20:52:00 19.93 1.13 111.22 8.06 27.79 
6/27/2012 20:53:00 19.92 1.14 110.77 7.92 28.24 

.· 6/27/2012 20:54:00 19.9 1.15 112.05 7.81 27.07 !' 6/27/2012 20:55:00 19.92 1.18 111.8 7.82 27.67 
6/27/2012 20:56:00 19.92 1.15 111.67 7.86 27.18 
6/27/2012 20:57:00 19.91 1.17 ; 110.57 8.04 25.04 
6/27/2012 20:58:00 19.91 1.16 107:79 7.64 23.65 • • • 



• • • 
AVERAGED CEM QATA Job Number: 49349 Start Time: 19:52:00 

Run 10: R2 Start Date: 06127112 

Date Time 02· C02 NOx co THC 

6/27/2012 20:59:00 19.91 1.14 107.23 7.77 25.9 

6/27/2012 21:00:00 19.97 1.14 108.97 7.72 28.64 

6/27/2012 21:01:00 19.98 1.07 107.84 7.96 28.18 

6/27/2012 21:02:00 .19.94 1.1 108.3 T93 28.23 . ,, 
6/27/2012 21:03:00 19.9 1.13 109.42 8.07 27.92 

6/27/2012 21:04:00 19.94 1.16 110.91 8.18 28.98 

6/27/2012 21:05:00 19.96 1.1 110.06 8.29 28.27 

6/27/2012 21:06:00 1'9.94 1.12 . 110.06 8.04 26.78 

6/27/2012 21:07:00 19.91 1.13 112.06 8.51 27.87 

6/27/2012 21:08:00 19.9 1.14 112.56 8.66 26.73 

6/27/2012 21:09:00 19.93 . 1.11 111'.33 8.53' 28.22 

6/27/2012 21:10:00 19.97 1.08 106.1 8.27 28.02 

6/27/2012 21:11:00 19.94 1.11 107.67 8.15 27.23 

6/27/2012 21:12:00 19.99 1.06 106.96 8.22 28.7 

6/27/2012 21:13:00 20.09 0.96 94. 6.99 27.66 

6/27/2012 21:14:00 20.08 0.95 94.26 7.45 28. 

6/27/2012 21:15:00 . 20.13 0.91 89.63 6.99 27.61 

6/27/2012 21:16:00 20.27 . 0.76 70.9 !;).49 28.38 

6/27/2012 21:17:00 20.32 0.75 60.79 4.56 26.11 

6/27/2012 21:18:00 20.34 0.69 59:33 4.35 28.08 

6/27/2012 21:19:00 20.28 0.73 58.45 4.68 28.53 

6/27/2012 21:20:00 20.06 1. 88.39 7.27 27.23 

6/27/2012 21.:21:00 19.98 1.05 101.06 8.29 28.27 

6/27/2012 21:22:00 20.01 1.02 102.4 8.21 30.39 

6/27/2012 21:23:00 19.99 1.04 103.83 8.3 30.37 

6/27/2012 .21:24:00 19.97 1.06 106.29 9.26 33.81 

6/27/2012 21:25:00 19.96 1.1 109.45 10.04 34.3 

6/27/2012 21:26:00 19.93 ·1.13 112.7 10.52 37.98 

6/27/2012 21:27:00 19.94 1.07 111.15 10.18 35.36 

6/27/2012 21:28:00 19.95 1.07 110. 9.3 32.03 

6/27/2012 21:29:00 19.94 1.08 109.96 9.13 32.99 

6/27/2012 21:30:00 19.94 1.09 110.55 8.92 32.86 

6/27/2012 21:31:00 19.94 1.08 112.57 8.96 31.11 



--1 

AVERAGED CEM DATA Job Number: 49349 Start Time: 19:52:00 
Run ID: R2 Start Date: 06127112 

Date -Time 02 C02 NOx co THC 
6/27/2012 21:32:00 19.93 1.09 113.8 8.85 30.05 
6/27/2012 21:33:00 19.93 1.1 113.27 8.82 29.9 
6/27/2012 21:34:00 19.94 1.1 111.25 8.68 31.09 
6/27/2012 21:35:00 19.91 1.16 110.73 8.59 30.49 
6/27/2012 21:36:00 "19.92 1.12 111.81 8.58 29.92 
6/27/2012 21:37:00 19.92 1.09 111.98 8.41 29.89 
6/27/2012 21:38:00 19.93 1.1 112.17 8.47 30.08 
.6/27/2012 21:39:00 19.94 1.09 111.12 8.36 29.22 
6/27/2012 21:40:00 19.95 1.07 112.18 8.4 29.32 
6/27/2012 21:41:00 19.95 1:08 109.92 8.55 30.51 
6/27/2012 21:42:00 19.94 1.08 111.42 8.47 29.3 
6/27/2012 21:43:00 19.93 1.1 113.33 8.23 29.12 
•6/27/2012 21:44:00 19.94 . 1.09 111.77 8.38 28.27 
6/27/2012 21:45:00 19.94 1.14 111.74 8.19 28.28 
6/27/2012 21:46:00 19.95 1.09 112.96 8.2 27.05 
6/27/2012 . 21:47:00 20.09 0.94 106.92 6.96 9.9 
6/27/2012 21:48:00 20.18 0.88 77.61 6.16 22.57 
6/27/2012 21:49:00 20.02 1. 97.47 7.56 24.83 
6/27/2012 21:50:00 19.99 1.03 108.44 7.66 23.74 
6/27/2012 21:51:00 19.99 1.03 108.99 7.74 27.04 

109.62 -r 6/27/2012 21:52:00 19.97 1.06 7.88 27.64 
6/27/2012 21:53:00 19.97 1.04 109.9 7.91 27.87 
6/27/2012 21:54:00 19.94 1.05 108.77 7.84 26.71 
6/27/2012 21:55:00 19.94 1.05 110.79 8.14 27.43 
6/27/2012 21:56:00 19.95 1.06 111.28 8.05 28.43 
6/27/2012 21:57:00 19.94 1.07 111.32 9.02 33.08 
6/27/2012 21:58:00 19.95 1.07 110.43 9.78 30.9 6/27/2012 21:59:00 19.96 1.07 110.86 8.79 31.35 6/27/2012 22:00:00 19.96 1.05 113.51 8.76 30.09 6/27/2012 22:01:00 19.95 1.07 113.59 8.54 30.33 
6/27/2012 22:02:00 19.95 1.05 111.83 8.53 29.22 6/27/2012 22:03:00 19.96 1.05 110.45 8.37 29.11 6/27/2012 22:04:00 20.15 0.85 104.66 7.18 28.73 • • • 



• • • 
AVERAGED CEM DATA Job Number: 49349 Start Time: 19.:52:00 

Run ID: R2 Start Date: 06/27112 

Date Time 02 C02 NOx co THC 
6/27/2012 22:05:00 20.4 0.57 62.56 4.84 32.35 
6/27/2012 22:06:00 20.38 0.59 55.52 4.03 26.02 
6/27/2012 22:07:00 20.35 0.62 58.52 4.16 28.95 
6/27/2012 22:08:00 20.34 0.62 67.66 4.61 28.06 
6/27/2012 22:09:00 20.38 0.57 58.54 4.26 28.56 
6/27/2012 22:10:00 20.28 0.66 61.71 4.82 29.85 
6/27/2012 . 22:11:00 20.13 0.84. . 89.62 7.26 29.34 
6/27/2012 22:12:00 20.06 0.96 101.62 7.72 29.44 
6/27/2012 22:13:00 20.04 0.93 105.29 7.94 29.87 

<.. 
6/27/2012 22:14:00 20.04 0.93 108.04 7.51 26.73 
6/27/2012 22:15:00 20.22 0.77 85.68 5.83 27.92 
6/27/2012 22:16:00 20.18 0.77 77.87 6.43 30.26 
6/27/2012 22:17:00- 20.06 0.9 100.79 7.9 28.43 
6/27/2012 22:18:00 20.04 0.91 103.48 8.05 30.93 
6/27/2012 22:19:00 20.02 +' 0.94 106~33 8.06 27.58 
6/27/2012 22:20:00 20. 0.95 105.06 8.01 28.49 
6/27/2012 22:21:00 19.99 0.96 106.34 8.08 29.87 
6/27/2012 22:22:00 20. 0.96 108.66 8.11 28.46 
6/27/2012 22:23:00 19.97 0.98 109.53 7.93 28.58 
6/27/2012 22:24:00 19.98 0.98 111.41 8.21 28.68 
6/27/2012 22:25:00 19.98 0.98 110.13 8.25 28.28 
6/27/2012 22:26:00 19.97 0.99 109.95 8.12 28.03 
6/27/2012 22:27:00 19.98 0.99 110.09 7.97 30.75 
6/27/2012 22:28:00 19.96 . 0.99 110.26 8.02 28.26 
6/27/2012 22:29:00 19.96 1.01 112.22 8.06 29.06 
6/27/2012 22:30:00 19.97 0.99 112.37 8. 28.77 
6/27/2012 22:31:00 19.97 0.99 111.03 7.99 27.27 7 

6/27/2012 22:32:00 19.98 1.02 111.27 8.1 .26.62 
6/27/2012 22:33:00 19.98 0.97 108.94 7.94 29.46 
6/27/2012 22:34:00 19.97 0.97 111.25 7.85 26.5 
6/27/2012 22:35:00 19.97 0.99 111.35 7.81 28.02 
6/27/2012 22:36:00 19.98 0.98 110.47 7.81 28.32 
6/27/2012 22:37:00 19.97 1. 112.01 7.78 28.6 



AVERAGED CEM DATA Job Number: 49349 Start Time: 19:52:00 
Run ID: R2 Start Date: 06127112 

Date Time 02 C02 NO~ co THC 
6/27/2012 22:38:00 19.97 0.99 112.07 7.85 28.8 
6/27/2012 22:39:00 20.05 0.9 111.15 7.25 12.79 
6/27/2012 22:40:00 20.27 0.74 80.78 5.49 6.39 
6/27/2012 22:41:00 20.35 0.58 . 64.8 .. 4.51 3.92 
6/27/2012 22:42:00 20.37 0.56 61.9 4.34 3.25 
6/27/2012 22:43:00 20.23. 0.71 70.08 5.51 22.06 
6/27/2012 22:44:00 20.1 0.85 97.24 7.09 24.25 
6/27/2012 22:45:00 20.05 0.9 103.73 7.27 24.01 
6/27/2012 22:46:00 20.03 0.92 106.09 7.59 26.25 
6/27/2012 22:47:00 20.01 0.98 107.66 7.71 26.66 
6/27/2012 22:48:00 19.99 . , 0.95 106 . 7.82 27:65 
6/27/2012 22:49:00 19.99 0.99 106.68 7.66 26.87 
6/27/2012 22:50:00 19.99 0.95 109.23 7.89 28.57 
6/27/2012 22:51:00 19.99 0.95 109.53 7.85 27.02 
6/27/2012 22:52:00 20. 0.96 108.23 7.89 27.32 
6/27/2012 22:53:00 19.99 0.96 108.45 7.76 27.56 
6/27/2012 22:54:00 20.01 0.95 109.9 8.08 27.33 
6/27/2012 22:55:00 20. 0.94 107.83 7.91 29.12 
6/27/2012 22:56:00 19.98 0.97· 109.24 7.7 26.58 
6/27/2012 22:57:00 19.98 0.96 109.64 7.91 26.64 

Average Value: 19.99 1.04 105.02 7.79 27.75 
Corrected Average: 20.13 .86 108~41 8.19 28. 

' 

• • • 



• • •• 
AVERAGED CEM DATA Job Number: Day 3 · Start Time: 08:50:00 

RuniD: »R3 Start Date: 06/28/12 

Date Time 02 C02 NOx co. THC 
6/28/2012 08:51:00 19.97 1.32 106.23 7.07 27.36 
6/28/2012 08:52:00 19.99 1.33 106.02 6.94 28.6 
6/28/2012 08:53:00 19.94 1.31 104.69 6.94 27.41 
6/28/2012 08:54:00 19.99 1.32 104.53 6.84 27.68 
6/28/2012 08:55:00 19.99 1.32 105.06 6.85 30.06 
6/28/2012 08:56:00 19.99 1.36 110.73 6.85 27.11 
6/28/2012 08:57:00 19.98 1.33 112.52 6.85 27.93 
6/28/2012 08:58:00 19.98 1.33 105.18 6.86 27.67 
6/28/2912 08:59:00 19.97 1.36 105.31 . 6.97 27.2 
6/28/2012 09:00:00 19.98 1:42 105.46 6.98 27.89 
6/28/2012 09:01:00 19.99 1.33 102.83 7.14 28.85 
6/28/2012 09:02:00 19.98 1.34 103.7 7.09 27.54 
6/28/2012 09:03:00 19.97 1.35 106.12 7.13 28.28 
6/28/2012 09:04:00 19.99 1.35 106.43 7.37 27.63 
6/28/2012 09:05:00 19.99 1.33 103.94 7.16 28. 
6/28/2012 09:06:00) 20.· 1.32 103.41 7.03 0 28.12 
6/28/2012 09:07:00 20. 1.31 102.23 7.12 29.14 
6/28/2012 09:08:00 20.01 1.34 104.06 7. 28.71 
6/28/2012 09:09:00 19.98 1.33 104.26 6.98 28.21 

'6/28/2012 09:10:00 20. 1.37 105.7 . 7.09 29.1 
6/28/2012 09:11:00 19.97 1.34 105.27· 6.98 28.2 
6/28/2012 09:12:00 19.98 1.35 106.54 7.17 27.13 
6/28/2012 09:}3:00 19.99 1.39 106.96 6.93 27.1 
6/28/2012 09:14:00 19.98 1.34 104.62 7.12 26.84 
6/28/2012 09:15:00 19.96 1.35 106.51 6.98 27.51 
6/28/2012 09:16:00 19.99 1.33 111.11 6.84 27.83 
6/28/2012 09:17:00 19.96 1.35 112.52 6.94 28.67 
6/28/2012 09:18:00 19.96 1.36 105.79 6.92 26.65 
6/28/2012 09:19:00 19.99 1.33 104.22 6.85 28.81 
6/28/2012 09:20:00 20. 1.31 104.01 6.58 28.51 
6/28/2012 . 09:21:00 19.98 1.34 104.29 6.88 27. 
6/28/2012 09:22:00 19.97 1.38 104.37 6.83 27.52 
6/28/2012 09:23:00 19.96 1.36 106.2 6.97 28.34 



AVERAGED CEM DATA Job Number: Day 3 Start Time: 08:50:00 j 

Run ID: lttf /(,3 Start Date: 06128112 

Date Time 02 C02 NOx co THC 
6/28/2012 09:24:00 20.01 1.32 107.87 6.78 28.69 
6/28/2012 09:25:00 19.98 1.34 109.68 6.77 28.41 
6/28/2012 09:26:00 20.01 1.31 106.48 6.75 30.44. 
6/28/2012 09:27:00 19.97 1.34 113.71 7.02 29.54 
6/28/2012 09:28:00 20.03 1.31 103.98 6.8 28.3 
6/28/2012 09:29:00 19.99 1.31 104.04. 6.66 27.3 
6/28/2012 09:30:00 19.96 1.36 102.26 6.76 . 26.93 
6/28/2012 09:31:00 19.98 1.34 102.24 6.85 26.59 
6/28/2012 09:32:00 19.99 1.37 101.36 6.72 27.67 
6/28/2012 09:33:00 19.98 1.34 101.17 6.72 28.09 
6/28/2012 09:34:00 19.97 1.36 101.94 6.71 26.65 
6/28/2012 09:35:00 19.97 1.36 102.59 6.67 26.19 
6/28(2012 09:36:00 19.97 1.39 103.32 6.88 28.01 
6/28/2012 09:37:00 19.97 1.35 104.1 6.71 26.77 
6/28/2012 09:38:00 20.02 1.3 104.2 6.49 27.8 
6/28/2012 09:39:00 . 20.01 1.31 106.99 6.9 28.97 
6/28/2012 09:40:00 19.99 1.34 102.47 6.84 28.34 
6/28/2012 09:41:00 19.97 1.35 102.5 6.85 27.72 
6/28/2012 09:42:00 19.95 1.36 103.16 6.98 26.62 
6/28/2012 09:43:00 19.96 1.37 103.76 6.76 27.46 
6/28/2012 09:44:00 19.96 1.36 104.95 6.71 27.44 
6/28/2012 09:45:00 19.94 1.39 104.87 6.88 26.38 
6/28/2012 09:46:00 19.96 1.39 104.7 6.62 26.38 
6/28/2012 09:47:00 19.95 1.38 105.44 6.89 26.89 
6/28/2012 09:48:00 19.95 1.4 105.32 6.83 27.26 

\ 6/28/2012 09:49:00 19.93 1.46 103.74 6.72 26.7 
6/28/2012 09:50:00 19.96 1.38 102.94 6.64 28.08 
6/28/2012 09:51:00 19.95 1.38 104.28 6.63 26.99 
6/28/2012 09:52:00 19.94 1.37 105.23 6.59 28.21 
6/28/2012 09:53:00 19.96 1.37 104.03 6.78 28.85 
6/28/2012 09:54:00 19.97 1.37 102.42 6.7 26.78 
6/28/2012 09:55:00 19.96 1.39 103.87 6.79 26.92 
6/28/2012 09:56:00 19.96 1.39 103.94 6.92 28.45 

• • • 



•• • • 
AVERAGED CEM DATA Job Number: Day 3 Start Time: 08:50:00 . 

Run ID: R!t" <3 Start Date: 06128112 

Date Time 02 C02 NOx co THC 
6/28/2012 09:57:00 19.97 1.37 103.28 6.97 26.28 
6/28/2012 09:58:00 19.98 1.35 100.91 6.5 27.8 
6/28/2012 09:59:00 19.99 1.35 101.03 6.61 28.94 
6/28/2012 10:00:00 19.94 1.4 105.4 6.66 27.95" 
6/28/2012 10:01:00 19.97 1.38 110.02 6.87. 28.58 
6/28/2012 10:02:00 20.01. 1.32 104.86 6.79 27.89 
6/28/2012 10:03:00 19.99 1.35 105.76 6.64 27.23 
6/28/2012 10:04:00 19.97 1.38 103.21 6.9 27.85 
6/28/2012 10:05:00 19,96 1,38 104.02 6.87 27. 
6/28/2012 10:06:00 19.95 1.42 104.77 6.76 27.07 
6/28/2012 10:07:00 19.97 1.36 104.04 6.55 26.91 
6/28/2012 10:08:00 19.95 1.44 103.17 6.67 25.97 
6/28/2012 10:09:00 19.95 1.37 103.09 6.9 26.12 
6/28/2012 10:10:00 19.98 1.38 101.05 6.92 27.09 
6/28/2012 10:11:00 19.~7 1.36 101.82" 6.66 27.71 
6/28/2012 10:12:00 19.97 1.38 102.05 6.58 27.17 
6/28/2012 10:13:00 19.96 ·1.38 101.82 6.66 26.7 
6/28/2012 10:14:00 19.96 1.4 103.87 6.63 28.46 ) 

6/28/2012 10:15:00 19.97 1.37 103.82 6.7 28.6 
6/28/2012 . 10:16:00 19.95 1.43 102.01 6.58 28.16 
6/28/2012 10:17:00 19,95 1.41 103.53 6~53 29.24 
6/28/2012 10:18:00 - 19.95 1.41 104.71, 6.76 27.37 
6/28/2012 10:19:00 19.92 1.44 105.31 6.54 25.96 
6/28/2012 10:20:00 19.92 1.44 105.13 6.7 25.49 
6/28/2012 10:21:00 19.95 1.45 103.61 6.6 27.11 
6/28/2012 10:22:00 19.95 1.45 102.68 6.59 27.14 
6/28/2012 i 0:23:00 19.96 1.4 102.88 6.52 28. 
6/23/2012 ;0:24:00 ~3.98 1.33 102.57 6.46 28.18 
6/28/2012 i0:25:00 20. 1.33 103.84 6.32 30.96 
6/28/2CI 2 ;J:26:00 19.98 1.38 I J6.71 6.69 29.23 
6/28/2012 10:27:00 19.96 1.39 105.37 6.66 27.61 
6/28/2012 10:28:00 19.93 1.41 102.48 6.63 25.28 
6/28/2012 10:29:00 19.96 1.44 101.83 6.64 24.94 



AVERAGED CEM DATA Job Number: Day 3 Start Time: 08:50:00 

Run ID: 11'1 ~.J Start Date: 06/28/12 

Date Time 02 C02 NOx co THC 
6/28/2012 10:30:00 19.97 1.38 101.95 6.41 26.8 
6/28/2012 10:31:00 19.95 1.4 102.45 6.51 27.99 
6/28/2012 10:32:00 19.97 1.45 102.7 6.57 27.55 
6/28/2012 10:33:00 19.94 1.48 102.9 6.44 25.66 
6/28/2012 10:34:00 19.93 1.42 104.39 6.59 28.52 
6/28/2012 10:35:00 19.94 1.48 104.32. 6.73 26.01 
6/28/2012 10:36:00 19.93 1.41 103.56 6.35 25.86 
6/28/2012 10:37:00 19.93 1.45 104.01 6.65 26.33 
6/28/2012 10:38:00 19.92 1.44 104.92 6.65 25.63 
6/28/2012 10:39:00 19.94 . 1.43 103.92 6.43 27.68 
6/28/2012 10:40:00 19.95 1.42 ·102.85 6.42 26.87 
6/28/2012 10:41-:00 19.96 1.41 102.2 

J 

6.47 28.29 
6/28/2012 10:42:00 19.96 1.41 10~.43 6.5 28.02 
6/28/2012 10:43:00 19.93 1.45 103.61 6.51 26.82 
6/28/2012 10:44:00 19.93 1.45 104.66 6.73 27.08 
6/28/2012 10:45:00 19.95 1.48 104.2 6.66 27.4 
6/28/2012 10:46:00 19.94 1.44 101.77 6.6 25.58 
6/28/2012 10:47:00 19.94 1.44. 101.68 6.51 27.85 
6/28/2012 10:48:00 19.97 1.42 102.25 6.54 27.27 
6/28/2012 10:49:00 19.96 1.4 101.24 6.23 27.44 
6/28/2012 10:50:00 19.97 1.41 103.7 6.33 28.76 
6/28/2012 10:51:00 19.93 . 1.43 110.42 6.74 29.04 
6/28/2012 10:52:00 19.94 1.43 107.65 6.59 26.96 
5/28/2012 ~0:53:00 19.93 1.45 103.51 6.63 26.08 
6/28/2012 10:54:00 19.92 1.47 103.98 6.77 25.55 
6/28/2012 10:55:00 19,96 1.44 104.93 6.44 27.88 
6/28/2012 10:56:00 19.92 1.46 104.71 6.82 27.48 
c .. ~:at~c:,~ ·:.~7:00 • - C:? ~-: ( ~ ~5.~4 5.7 2~.7 
6/28/2012 10:58:00 20.07 1.32 101.23 5.5 9.97 
G/28/2012 '1~:59:00 20.16 1.21 79.73 4.84 24.48 
6/28/2012 11:00:00 20.01 1.35 99.55 6.19 24. 
6/28/2012 11:01:00 20.01 1.38 106.3 6.11 24.2 
6/28/2012 11:02:00 20.02 1.36 103.35 6.09 26.97 

• • • 



• • • 
AVERAGED CEM DATA Job Number: Day 3 Start Time: 08:50:00 

Run ID: 16/(_? Start Date: 06128112 · 

Date Time· 02 C02 NOx co THC 

6/28/2012 11:03:00 19.98 1.4 105.66 6.43 28.6 
6/28/2012 11:04:00 19.95 1.43 107.71 6.55 26.39 
6/28/2012 11':05:00 19.93 1.5 104.03 6.5 25.43 
6/28/2012 11:06:00 19.94 1.45 102.96 6.57 25.38 
6/28/2012 11:07:00 19.91 1.48 102.48 6.49 26.4 
6/28/2012 11:08:00 19.91 1.49 104.09 6.7 25.16 
6/28/2012 11:09:00. 19.95 1.49 104.81 6.4 25.29 
6/28/2012 11:10:00 19.94 1.45 108.1 6.26 25.19 
6/28/2012 11:11:00 19.92 1.44 102.76 6.46 26.98 
6/28/2012 11:12:00 19.95 1.43 102.67 6.41 27.49 
6/28/2012 11:13:00 19.97 1.46 106.85 6.16 28.86 
6/28/2012 11:14:00 19.94 1.44 103.89 6.48 28.45 
6/28/2012 11:15:00 19.94 1.45 104.27 6.53 27.49 
6/28/2012 11:16:00 19.92 1.46 103.75 6.64 26.48 
6/28/2012 11:17:0p 19.93 1.46 102.75 6.6 25.87 
6/28/2012 11:18:00 19.95 1.44 104.32 6.47 25.83 
6/28/2012 11:19:00 19.97 1.47 105.13 6.42 27.1 

'6/28/2012 11:20:00 19.94 1.46 106.94 6.54 25.88 
6/28/2012 11:21:00 19.95 1.45 106.22 6.5 27.58 
6/28/2012 11:22:00 19.94 1.45 106.09 6.36 25.85 
6/28/2012 11:23:00 19.97 1.41 • 99.62 6.31 28.48 
6/28/2012 11:24:00 19.96 1.44 99.3 6.46 27.83 
6/28/2012 11 :25:00' 19.94 1.44 100.57 6.43 26:24 

. 6/28/20~2 11.:26:00 19.96 1.42 1C0.3 q.42 . 28.6 
·cr:..s12c; 2 II :27:00 19.92 iA6 101.93 6.51 26.46 
.-, ......... ,,...'i ... ,.... -_ . ...:v,_..J 1L j ~ :28:00 ; J.93 1.::·3 :~3.35 -2.49 26.57 
~/'~3/2012 ;1 :~9:00 i'J.92 1.t;6 i 02.3;5 -3.47 25.85 
:: ·:- 2'/20 "': 2 ~. :2J:08 19.94 1.45 ;Q2.13 ~3 /.4 ..... - ... I' 

-'· ·~ 
~,_,::, _ _: '",2 I ;.JJ:QQ i:J.93 'i.~7 ;J2.67 5.44· 26.43 
C':::~;:: :~ .. i :.32:00' 1 ~.91 i ,..;8 : !J3.57 ~.57 26.97 
6/28/2012 i 1:33:00 19.89 1.54 i04.08 6.82 26.09 
6/28/2012 11:34:00 19.9 1.49 103.59 6.69 25.37 
6/28/2012 11:35:00 19.9 1.48 102.22 6.68 ' 25.18 



AVERAGED CEM DATA Jop Number: Day 3 Start Time: 08:50:00 
Run ID: R1 Start Date: 06128112 

, 
Date Time 02 C02 NOx co THC 

6/28/2012 11:36:00 19.94 1.45 102.82 6.69 26.66 
6/28/2012 11:37:00 19.92 1.46 107. 6.54 .. 26.58 
6/28/2012 11:38:00 19.91 1.47 103.23 6.48 26.97 
6/28/2012 11:39:00 19.91 1.48 100.8 6.42 26.83 
6/28/2012 11:40:00 19.93 1.49 100.41 6.49 28.48 .. 6/28/2012 11:41:00 19.92 1.48 103.03 6.57 27.76 
6/28/2012 11:42:00 19.9 1.47 103.13 6.6 26.48 
6/28/2012 11:43:00 19.95 - 1.44 103.31 6.73 27.64 
6/28/2012 11:44:00 19;94 1.42 106.41 6.89. 30.39 
6/28/2012 11:45:00 19.96 1.41 105.62 6.85 29.38 
6/28/2012 11:46:00 19.93 1.45 100.12 6.87 30.32 
6/28/2012 11:47:00 19.92 1.47 101.67 6.92 29.29 
6/28/2012 11:48:00 19.99 1.4 102.99 6.32 16.26 
6/28/2012 11:49:00 20.09 1.28 86.6 5.4 25.03 
6/28/2012 11:50:00 19.99 1.39 98.41 6.46 25.5 

Average Value: 19.96 1.4 103.89 6.66 27.17 
Corrected Avere~ge: 20.11 .96 104.5 6.8 27.95 

• • • 
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• 
Calibration Records 

• 

• 
360• Engineering and Project Delivery Solutions Ei O'BRIEN 6 GERE 



• 

• 



• 
' ' 

Pretest Verifications 

• 

• 



•• 

• 

• 

~ ~ ~ O'BRIEN fi GIERE 

Analyzer Response Time 

Pollutant ()?--
Analyzer Serial No. fotetJQJ 
Date ~h6/t:t. Time 

Upscale Response 

Run I tiL seconds 

Run 2 II[ seconds 

Run 3 Lf;__ seconds 

Average t/1 seconds 

Pollutant CtJ(L 
Analyzer Serial No. pf)~/.)0 

Date .a, a,.h-2. Time 

Upscale Response 

Run I ·~ seconds 

Run2 lfl seconds 

Run 3 Jf? seconds 

Average '/6 seconds 

/(),' tJ() 

Run I 

Run 2 ·. 

Run 3 

Average 

lb/tJ 

Run I 

. Run 2 

Run 3 

Average 

Analyzer l.D. CAT fh?EJ 

High Span Gas 2tZ. S'? 

Downscale Response 

If$ seconds 

~~ seconds 

t/1 seconds 

y}J seconds 

. 
Analyzer 1.0. CA:l' JtJiJ 

High Span Gas /?, g? 

Downscale Response 

¥2 seconds 

1~ seconds 

'19 
I 

seconds 

~' seconds 



---
~ §§ §§ O'BRIEN 6 GIERE 

Analyzer Response Time • 
Pollutant il tJx: ' A ,t:)y-'. Analyzer I.D_._:........;.:I:....; _ _.. _______ _ 

Analyzer Serial No. _...;.'3_~ .... 3~---------- High Span G...;.a_s___,£9',_.; ____ _ 

Date 6/g,ftg_ Time 

Upscale Response Downscale Response 

Run I 1/Cf_ seconds Run 1 6"9 seconds , '· I 

Run2 Lfl seconds· Run2 60 seconds 

Run 3 53 seconds Run 3' 6i seconds 

Average ~ seconds Average #;~ seconds 

Pollutant {_{) Analyzer l.D. lftt,r~() • Analyzer Serial No. {)_.57'}_ High Span Gas g&.3 

Date ;;(2~ Time /t)~O 

Upscale Response Downscale Response 

Run I 'lh 
I 

seconds Run I .CJ seconds 

Run2 '12 seconds Run2 ft'i seconds 

Run 3 tf2 seconds Run 3 .!>-3 seconds 

Average If? seconds Average S3 seconds 

• 



----
~-= D'BRIEN6GERE 

• Analyzer Response Time 

Pollutant __ 7]-L-...:.f/-=--(_,;;;....._ ___________ _ 

Analyzer Serial No. 

Date b~6hJ Time /t): f'Z> 

Upscale Response 

Run I .s-; seconds Run I 

Run 2 s~ seconds Run2 

Run 3 SJ seconds Run 3 

Average s9- seconds Average 

• Pollutant 

Analyzer Serial No. 

Date Time 

UQscale Response 

Run 1 seconds Run I 

Run 2 seconds Run 2 

Run 3 seconds Run3 

Average seconds Average 

• / 

Analyzer I.D .. cA-:Z. ,0~- IIIli~ 
High Span Gas 30d 

Downscale Response 

SJ 
I 

seconds 

Sj seconds 

~$' seconds 

6! seconds 

Analyzer I.D. 

High Span Gas 

Downscale Response 

seconds 

seconds 

seconds 

seconds 

" 



O'BRIEN 6 GERE -------------------- -
N02 to NO Conversion Effjciency 

Analyzer I.D. API 

Analyzer Serial No. 393 

Date 6/26/2012 
--~~~~---------

Time 

Clock Time Analyzer Response 

930 23 

931 23 

932 23 

933 24 

934 25 

935 25 

936 25 

937 25 

938 25 

939 25 

940 25 

941 24 

942 24 

943 24 

944 24" 

Peak Value 25 ------

930 

Analyzer Span 

Mid Span Gas 

Clock Time 

945 

946 

947 

948 

949 

950 

951 
-

952 

953 

954 

955 

956 

957 

958 

959 

91 

45.3 

Analyzer Response 

24 

24 

24 

24 

24 

24 

23 

23 

23 

23 

23 

23 

23 

23 

24 

Note: ana,lyzer response at the end of test must not be less than 2 percent of peak value. 

• 

• 

• 
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On-site Daily Analyzer Calibrations 

) 

• 

• 



.. 

• • 
DAILY CALIBRATI.ON REPORT 

Date: 612612012 
Start Time: 08:34:01 

End Time: 09:35:02 
Methods: 3A, GC, 7E and 1 Q 
Job Number: 49349 

Span Mid-Gas ·Analyzer Analyzer Zero Mid System System Param Value Standard Zero Response _ Mid Response Cal Error Cal Error Zero Response Mid Response 02 21 11.97 0.03 12 0.2% 0.2% 0.06 11.95 C02 18 8.75 0.04 8.71 0.2% -0.2% 0.26 8.75 NOx 91 45.30 0.37 45.61 0.4% 0.3% 0.38 44.96 co 86 44.10 0.24 44.16 0.3% 0.1% 0.35 44.05 THC 31 14.73 N/A · N/A 0.4% -1.0% 0.12 14.58 Calibration Error = 100% x (Analyzer Response- Cylinder Gas Standard Value) I (Span Value) 
System Bias = 100% x (System Response -Analyzer Response) I (Span Value) 
For THC Measurements: 

Calibration Error= 100% x (System Response- Cylinder Gas Standard Value) I (Cylinder Gas Standard Value) 
System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 

! 

• 
System System 

Zero Bias Mid Bias 

0.1% -0.3% 

1.2% 0.2% 

0.0% -0.7% 

0.1% -0.1% 

0.4% -0.5% 

' 



O'BRIEN 6 GERE 

• Daily Analyzer Calibration 

Plant I.D. · General Dynamics Project No. 

Source I.D. Static Kiln Personnel· B.Gan·ett 

Pollutant 02 Analyzer I.D. CAl 200 

Analyzer Serial No. P06050 Span Value 21 

Date 6/26/2012 Time NA Test Method 3A 

· ·Analyzer Calibration System System 
Cylinder Value Response Error Response Bias 

(ppm or%) (ppm or%) (%of Span) (ppm or%) (%of Span) 
+/-2% ' +/-5% 

Zero Gas 0.0 0.03 0.1 0.06 0.1 

• Cylinder ID 

Low Level Gas 

Cylinder 1D 

Mid Level Gas 11.97 12 0.1 11.95 -0.2 

Cylinder ID CCI1227 

High Level Gas 20.87 21.00 0.6 NA NA 

Cylinder ID SA020048A 

Calibration Error= (Analyzer Response- Cylinder Value) X 100 
Span Value 

• System Bias= (System Response- Analyzer Response) X 100 

Span Value 



----
~;;;; 5 O'BRIEN 6 GERE 

~-= 
Daily Analyzer Calibration • 

Plant J.D. General Dynamics Project No. 0 

Source LD. Static Kiln Personnel B.Garrett 

Pollutant C02 Analyzer J.D. CAl 200 

Analyzer Serial No. P06050 Span Value 18 

Date 6/26/2012 Time NA Test Method 3A 

Analyzer Calibration System System 

\ 
Cylinder Value Response Error Response Bias 

(ppm or%) (ppm or%) (%of Span) (ppm or%) (%of Span) 
+/-2% +/-5% 

,Zero Gas 0.0 0.04 0.2 0.26 1.2 

Cylinder ID 

!Low Level Gas 
' 

Cylinder ID 

Mid Level Gas 8.75 8.71 -0.2 8.75 0.2 

Cylinder ID CC11227 

High Level Gas 17.82 18.00 1.0 NA NA 
' 

Cyli~deriD SA020048A 

Calibration Error= (Analyzer Response- Cylinder Value) X 100 
Span Value 

System Bias= (System Response - Analyzer Response) X 100 

Span Value • 



O'BRIEN 6 GEAE 

• Daily 'Analyzer Calibration 

Plant J.D. General Dynamics Project No. 0 

Source· I.D. Static Kiln Personnel B. Garrett 

Pollutant NOX Analyzer J.D. API 

Analyzer Serial No. 393 · Span Value 91 

Date 6/26/2012 Time NA Test Method 7E 

Analyzer Calibration System System 
Cylinder Value Response Error Response Bias 

{ppm or%) (ppm or%) (%of Span) (ppm or%) (%of Span) 
+/-2% +/-5% 

Zero Gas · ' 0.0 0.37 0.4 0.38 0.0 

• Cylinder ID 

Low Level Gas r 

<:.;ylinder ID 

Mid Level Gas 45.3 45.61 0.3 '44.96 -0.7 

. 
.• 

Cylinder ID CC303310 

High Level Gas 91 92.10 1.2 NA NA 

Cyjinder ID CC72827 

Calibration Error= (Analyzer Response- Cylinder Value) X I 00 
Span Value 

System Bias= (System Response- Analyzer Response) X I 00 

• Span Value ·. 



O'BRIEN 6 GIERE 

Daily Analyzer Calibration • 
Plant J.D. General Dynamics Project No. 0 

Source l.D, Static Kiln Personnel B.Garrett 

Pollutant co Analyzer I.P. Thermo 

Analyzer Serial No. Thermo 0594 Span Value 86 

Date 6/26/2012 Time NA Test Method 

Analyzer Calibration System System 
Cylinder Value Response Error · Response Bias 

\ (ppm or%) (ppm or%) (%of Span) (ppm or%) (%of Span) 
+1-2% +/-5% 

Zero Gas 0.0 0.24 0.3 0.35 0.1 

Cylinder ID 

[Low Level Gas 

Cylinder ID 

Mid Level Gas . 44.7 44.0 -0.8 44.05 0.06 

Cylinder ID CCI08590 
\ 

High Level Gas 86.3 87.00 0.8 NA NA 

Cylinder ID CC72848 

Calibration Error= (Analyzer Response- C,rlinder Value) X 100 
Span Value 

System Bias = (System Response- Analyzer Response) X 100 

Span Value • 



• 

• 

O'BRIEN 6 GERE 

Daily THC Analyzer Calibration 

Plant J.D. General Dynamics Project No. 

Source J.D. Static Kiln ·Personnel B. Garrett 

I 

Pollutant THC (as propane) Analyzer J.D. CAl 300M HFID 

Analyzer Serial No. 5K06004 Span Value 30.6 

Date 6/26/2012 Time Test Method 25A 

System Predicted Actual Calibration 
Cylinder Value Response Response Response Error 

(ppm or%) (ppm) (ppm) (ppm) (% of Cal. Gas) 
+/-5% 

Gas 0.0 0.3 

Low Level Gas 7.98 7.7 -3.5 

Mid Level Gas 14.44 14.57 0.9 

inder ID SA4280 

tgh Level Gas 30.6 29.67 

ID CCI64580 

Calibration Error= (Actual Response- Predicted Response) X I 00 

Predicted Value= 

Calibration Gas 

[(High Response- Zero Response) X Mid or Low Level Gas] + Zero Response 

High Level Gas 



• • 
DAILY CALIBRATION REPORT 
Date: 612712012 

Start Time: 07:15:21 

End Time: 07:54:27 
Methods: 3A, 6C, 7E and 10 

Job Number: 49349 

Span 
Param Value 

02 21 

C02 18 

NOx 91 

co 86 

THC 31 

Calibration Error= 
System Bias = 

Mid-Gas 
Standard 

11.97 

8.75 

45.30 

Analyzer 
Zero Response 

0.04 

0.02 

0.42 

Analyzer · 
Mid Response 

11.98 

8.78 

45.49 

Zero 
Cal Error 

0.2% 

0.2% 

0.5% 

Mid 
Cal Error 

0.1% 

0.2% 

0.2% 
44.10 0.35 44.5 0.4% 0.5% 

14.73. N/A - NIA 0.7% 0.4% 

100% x (Analyzer Response- Cylinder Gas Standard Value) I (Span Value) 
100% x (System Response- Analyzer Response) I (Span Value) 

For THC Measurements: 

System 
Zero Response 

0.1 

0.32 

0.28 

0.61 

0.23 

Calibration Error= 100% x (System Response- Cylinder Gas Standard Value) I (Cylinder Gas Standard Value) 
System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 

System 
Mid Response 

11.9 

8.78 

43.83 

44.17 

14.78 

• 
System System 

Zero Bias Mid Bias 

0.3% -0.4% 

1.6% 0.0% 

-0.2% "1.8% 

0.3% -0.4%. 

0.7% 0.2% 



O'BRIEN 6 GERE 

• Daily Analyzer Calibration 

Plant J.D. General Dynamics Project No. 

Source I.D. Static Kiln Personnel B.Garrett 

Pollutant 02 Analyzer I.D. CAl 200 

Analyzer Serial No. P06050 Span Value 21 

Date 6/27/2012 Time NA Test Method 3A 

Analyzer Calibration System System 
Cylinder Value Response - Error Response Bias 

(ppm or%)· (ppm or%) (% ofS.pan) (ppm or%) (%of Span) 
+/-2% +/-5% 

Zero Gas 0.0 0.04 0.2 0.10 0.1 

. 

I 

• Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 11.97 ·. 11.98 0.0 11.9 -0.4 
' 

,_ 

Cylinder ID CC11227 . 
High Level Gas 20.87 21.10 1.1 NA NA 

Cylinder ID SA020048A 

Calibration Error=::::: (Analyzer Response- Cylinder Value) X I 00 
Span Value 

• System Bias= (System Response - Analyzer Response) X I 00 

Span Value 



O'BRIEN 6 GERE 

DaiJy Analyzer Calibration • 
Plant I.D. General Dynamics Project No. 0 

Source I.D. Static Kiln Personnel B.Garrett 

Pollutant C02 Analyzer J.D. CA1200 

Analyzer Serial No. P06050 Span Value 18 

Date 6/27/2012 Time NA Test Method 3A 

Analyzer Calibration System System 
Cylinder Value Response Error Response Bias 

(ppm or%) (ppm or%) (%of Span) ·(ppm or%) (%of Span) 
+/-2% +/-5% 

r 

Zero Gas 0.0 0.04 0.2 0.32 1.6 

Cylinder ID 

Low Level Gas 

Cylinder ID 

Mid Level Gas 8.75 8.78 0.2 8.78 0.0 

.. 

Cylinder ID CCII227 ' 

High Level Gas 17.82 18.10 1.6 NA NA 

C.x1inder ID SA020048A 

Calibration Error= (Analyzer Response- Cylinder Value) X 100 
Span Value 

I 

System Bias = (System Response- Analyzer Response) X 100 

Span Value • 



O'BRIEN 6 GERE 

• Daily Analyzer Calibration 

Plant I.D. General Dynamics ProjectNo. · 0 

Source I.D. Static Kiln Personnel B. Garrett 

Pollutant NOX Analyzer J.D. API 

Analyzer Serial No. 393 Span Value 91 

Date 6/27/2012 Time NA- Test Method 7E 

\ Analyzer Calibration · System System 
Cylinder Value Response Error ·Response Bias 

(ppm or%) (ppm or%) (% ofSpan) (ppm or%) (%of Span) 
+/-2% +1-5% 

Zero Gas 0.0 0.42 0.5 0.28 -0.2 

• Cylinder ID 
. 

High Level Gas 174 173.2 -0.9 175.1 2.1 

Cylinder ID 

Mid Level Gas 45.3 45.49 0.2 43.83 -1.8 

Cylinder ID CC303310 

High Level Gas 91 92.10 1.7 NA NA 

Cylinder ID CC72827 

Calibration Error= (Analyzer Response- Cylinder Value) X 100 ... 
Span Value 

• System Bias= (System Response - Analyzer Response) X 1 00 · -

Span Value 



;. ~.; O'BRIEN 6 GERE 
~ 

Daily Analyzer Calibration • 
Plant J.D. General Dynamics Project No. 0 

Source l.D. Static Kiln Personnel B.Garrett 

Pollutant co Analyzer I .D. Thenno 

Analyzer Serial No. Thermo 0594 Span Value 86 

Date 6/27/2012 Time NA Test Method 

Analyzer Calibration System System 
Cylinder Value Response Error Response Bias 

(ppm or%) (ppm or%) (%of Span) (ppm or%) (%of Span) 
+/-2% +1-5% 

Zero Gas 0.0 0.35 0.4 0.61 0.3 

Cylinder ID 
. 

Low Level Gas 

Cylinder ID 
(" 

Mid Level Gas 44.7 44.5 -0.2 44.17 -0.4 
-

CC108590 

High Level. Gas 86.3 86.90 0.7 NA NA 

Cylinder ID CC72848 

\ 
Calibration Error= (Analyzer Response- Cylinder Value) X I 00 

Span Value 

System Bias= (System Response - Analyzer Response) X I 00 

Span Value • 



• ___ b, .. -. .. ---
~-§~-O'BRIEN 6 GERE 

e Daily THC Analyzer Calibration 

Plant I.D. General Dynamics Project No. 

Source J.D. Static Kiln 
--------------------~----------------

Personnel B. Garrett 

Pollutant THC (as propane) Analyzer J.D. CAl 300M HFID 

Analyzer Serial No. 5K06004 Span Value '30.6 

Date 6/27/2012 Time . Test Method 25A 

System Predicted Actual Calibration 
Cylinder Value Response Response Response Error 

(ppm or%) (ppm) {ppm) (ppm) (% of Cal. G~s) 
+/-5% 

Zero Gas 0.0 0.2. 

;' 

• Low Level Gas 8 -0.2 

Mid Level Gas 14.59 14.43 -1.1 

C Iinder ID SA4280 

High Level Gas 30.6 30.1 

C Iinder lD CCI64580 

Calibration Error= (Actual Response- Predicted Response) X 100 
Calibration Gas 

Predicted Value= 

• 
[(High Response- Zero Response) X Mid or Low Level Gas] + Zero Response 

High Level Gas 



( • • • 
DAILY CALIBRATION REPORT Start Time: Q7:24:28 Methods: 3A, GC, 7E and 10 

Date: 612812012 End Time: 08:15:04 Job Number: Day 3 

Span Mid-Gas Analyzer Analyzer Zero Mid System System System System 

Param Value Standard Zero Response Mid Response Cal Error Cal Error Zero Response Mid Response Zero l3ias Mid Bias 
02 21 11.97 0.05 11.99 0.3% 0.1% 0.19 11.99 0.6% 0.0% 

C02 18 8.75 00.02 8.69 _ _, 0.2% -0.3% 0.43 8.59 2.2% -0.6% 
NOx 174 91.00 0.71 90.83 0.4% -0.1% 0.56' 88.72 -0.1% -1.2% 
co 86 44.10 0.51 44.57 0.6% 0.6% -0.14 43.97 -0.8% -0.7% 

THC 85 31.00 NIA NIA 1.0% -1.8% 0.86 30.46 1.0% -0.6% 
~alibration Error= 100% x (Analyzer Response- Cylinder Gas Standard Value) 1 (Span Value) 
System Bias = 100% x (~~stem Response- Analyzer Response) I (Span Value) 

• For THC Measurements: 

Calibration Error= 100% x (System Response- Cylinder Gas Standard Value) I (Cylinder Gas Standard Value) 
System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) .. 

J 



• 

• 

------------------ O'BRIEN 6 GERE 
~--- -iiiOQO ~~~~- --' -...... . ---·-·--. 

Daily ·Analyzer Calibration 

Plant I.D. . General Dynamics Project No. 

Source l.D. Static Kiln Personnel 

Pollutant 02 Analyzer l.D. 

Analyzer Serial No. P06050 Span Value 

Date 6/28/2012 -' Time NA Test Method 

Analyzer Calibration System 
Cylinder Value Response Error Response 
. (ppm or%) (ppm or%) (%of Span) (ppm or%) 

+/-2% 

Zero Gas 0.0 0.05 0.2 
t 

Cylinder ID 

Low Level Gas 

Cylinder ID 
' 

Mid Level Gas 11.97 11.99 0.1 ... 

" 

Cylinder ID CC11227 

High Level Gas - 20.87 21.00 0.6 

Cylinder ID SA020048 

Calibration Error= (Analyzer Response- Cylinder Value) . X 100 
Span Value 

0.10 

11.99 

NA 

• System Bias= (System Response - Analyzer Response) X · 1 00 

Span Value 

.. 

B. Garrett 

CAl 200 

21 

3A 

System 
Bias 

(%of Span) 
+1-5% 

0.1 

0.0 

( 

NA 



O'BRIEN 6 GERE 

Daily Analyzer Calibration- • 
Plant I.D. General Dynamics Project No. 0 

Source J.D. · Static Kiln Personnel B. Garrett 

Pollutant C02 Analyzer l.D. CAl 200 

Analyzer Serial No. P06050 Span Value 18 

Date 6/28/2012 Time· NA Test Method 3A 

Analyzer Calibration System System 
Cylinder Value Response Error · Response Bias 

(ppm or%) (ppm or%) (%of Span) (ppm or%) (%of Span) 
+/-2% +/-5% 

Zero Gas 0.0 0.02 0.1 0.43 2.3 

CylinderiD 

Low Level Gas 

Cylinder ID 

Mid Level Gas 8.75 8.69 -0.3 8.59 -0.6 

Cylinder ID CCII227 

High Level Gas 17.82 17.88 0.3 NA NA 

_Qylinder 1D SA020048 

Calibration Error= (Analyzer Response- Cylinder Value) X I 00 
Span Value 

System Bias = (System Response - Analyzer Response) X I 00 

Span Value • 



O'BRIEN 6 GERE 

•• Daily Analyzer Calibration 

Plant I.D. General Dynamics Project No. 0 

Source l.D. Static Kiln Personnel B. Garrett 

Pollutant NOX Analyzer I.D. API 

Analyzer Serial No. 393 Span Value 174 

Date 6/28/2012 Time NA Test Method 7E 

Analyzer Calibration System System 
' Cylinder Value Response Error Response Bias I 

(ppm or%) (ppm or%) (%of Span) (ppm or%) (%of Span) 
+/-2% +1-5% 

Zero Gas 0.0 0.71 0.4 0.56 -0.1 

' 

•• l Cylinder ID 
/ 

High Level Gas 

C_yjinder ID 

Mid Level Gas 91 90.83 -0.1 88.72 -1.2 

C)'Iinder ID CC72827 

High Level Gas 174 173.20 -0.5 NA NA 

Cylinder ID CC2465956 

Calibration Error= (Analyzer Response- Cylinder Value) X 100 
Span Value 

• Syst~n1 Bias = (System Response - Analyzer Response) X I 00 

Span Value 



O'BRIEN 6 GIERE 

Daily Analyzer Calibration • 
Plant 1.0. General Dynamics Project No. 0 

Source 1.0. Static Kiln Personnel B. Garrett 

Pollutant co Analyzer I.D. Thermo 

Analyzer Serial No. Thermo 0594 Span Value 86.3 

Date 6/28/2012 Time NA Test Method 

Analyzer Calibration .system ~ystem 
Cylinder Value Response Error Response Bias 

(ppm or%} (ppm or%) (% ofSpan) (ppm or%) (%of Span) 
/ +/-2% +/-5% 

Zero Gas 0.0 0.35 0.4 0.61 0.3 

Cylinder ID 

Low Level Gas 
\ 

Cylinder ID -

[Mid Level Gas 44.7 44.5 -0.2 44.17 -0.4 

Cylinder ID CCI08590 

High Level Gas 86.3 86.90 0.7 NA NA 

Cylinder ID CC72848 

Calibration Error= (Analyzer Response- Cylinder Value) X I 00 
Span Value 

System Bias = (System Response - Analyzer Response) X I 00 
Span Value • 



• 

• 

~ ~ ~ O'BRIEN 6 GERE 
---· 

Daily THC Analyzer Calibration 

Plant I.D. General Dynamics Project No. 

Source J.D. Static Kiln Personnel B.Garrett 

Pollutant THC (as propane) Analyzer I.D. CAl 300M HFID 

Analyzer Serial No. 5K06004 Span Value 85.9 

Date· 6/28/2012 Time Test Method 25A 

System Predicted Actual Calibration 
Cylinder Value Response Response Response Error 

(ppm or%) (ppm) (ppm) . (ppm) (% ofCal. Gas) 
+/-5% 

Zero Gas 0.0 0.1 

Level Gas 14.22 14.2 -0.2 

Mid Level Gas 30.09 . 29.88 -0.7 

inder lD CCI64580 

High Level Gas 85.9 84.3 

lD CC35496 

Calibration Error= (Actual Response -Predicted Response) X I 00 

Predicted Value = 

Calibration Gas 

[(High Response- Zero Response) X Mid or Low Level Gas] + Zero Response 

High Level Gas 
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EPA Protocol 
Cylinder Gas Certifications 
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• 

Customer & Onfer Juformatfou: 
foii/Dtlt<: 121812011 OBRIEN AND GERE ENGIN•Ms• 

JOB SITE 

Pmxalr Order Number: 03323225 
Crrs/omer P. 0. Number: 10056170 · 

Customer Reference Number: 

t'<~rt Numb": EV NICDOXEI36AS 

Lr11 Nmuh": 917134252 
EAST NORRITON PA' 194030 Cyli111kr Style.~ 0101lct: AS CGA 590 

Certljletl Conceutrttlion: 
C)·/imkr l'rwurc of: l'ulimw: 2000 pslg 140 cu. fl. 

~------------------~---Expiration Date: 12/1712014 NIST Trac-eable 
Cylinder Number: CC11227 Analytical Uncertainty: 
-------~----------------·-.. --.---

8.75 
11.97 

% 
% 

Balance 

CARBON DIOXIDE 
OXYGEN 
NITROGEN 

± 1% 
± 1% 

Certifcatiou Information: Certification Date: 12/17/2011 Term: 36 Months Expiration Dale: 12/17/2014 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 

Do Not Use this Standard if Pressure is less than 150 PSIG 

PGVP ID#F12011 
Anal),'tica/ Dala: (R=Relerence S/andard, Z=Zero Gas, C=Gas Candidate} 

1 • Componenl: CARBON DIOXIDE 

Requaslod Concenlralion: 8.5% 
Certified Concenlralion: 8.75% 
lnslrumenl Used: SIEMENS ULTRAMAT 5E SN: D2·412 
Analylical Melhod: NON-DISPERSIVE INFRARED • 
Las I MuMiP.Oinl Calibtaljon: 12/B/20 11 

Relerance Standard Type: GMIS 
Ref. Sid. Cylinder II : SGAL3547 
Ref. Sid. Cone: 12.19 % 
Ret. Sid. Tracoeble lo SRM N : 2745 

SRM Semple N: 9·C·34 
SRM Cylinder N: CAL016129 

12117/2011 Second Analysis Dala: Dale: 

Z: 0 R: 0 C: 0 Cone: 

R: 0 Z: 0 C: 0 Cone: 
0 
0 

I F;r:;~~·l~s~s -;;-.;~- ·- Dale: 

Z: 0 R: 12.2 C: 8.75 Cone: 

0 I 
Z: 0 C: 8.76 • R: 12.2 Cone: 

8.743 
8.753 
8.753 

I
. R: 12.2 Z: 0 C: 8.76 Cone: 

-~~ % __ .. ___ MoanTosiAssay: ~-~----

Z: 0 -C: 0 R: 0 Cone: 

UOM: % Mean Tosl Assay: 0% _I L_ ________________________ __ 

2 • Componenl: OXYGEN 
Requested Concentration: 
Certified Concenlralion: 
lnslrumonl Used: 
Analylical Molhod: 
Lesl Mulllpolnl Calibralion: 

• Flrsl Analysis Oala: 

l
i Z: 0 R: 9.98 

R: 9.98 Z: 0 
Z: 0 C: 11.96 

'UOM: % 

12% 
11.97% 
SIEMENS OXYMAT 5E SIN F1-111 
PARAMAGNETIC 
1111712011 

Dale: --,;~,. I 
C: 11.96 Cone: 11.968 • · 
C: 11.96 Cone: 11.968 · _ 
R: 9.96 Cone: 11.968 

Mean Tool Assay: 11.968 % 
I -- -- -~-- ---

Analyzed by:~/ 

Robin Morgan • 

Rererenco Slendard Type: 
Ref. Sid. Cylinder II: 
Ref. Sid. Cone: 
Ref. Sid. Traceable lo SRM N: 

SRM Sample H : 
SRM CyRnder H: 

GMIS 
CC272689 
9.98% 
2659a 
71-0-07 
CAL015449 

·-----------
Second Analysis Dalo: Dalo: 

Z: 0 R: 0 C: 0 Cone: 

R: 0 Z: 0 C: 0 Cone: 
Z: 0 C: 0 R: 0 Cone: 

UOM: % Mean Tosl Assay: 
- ----------

0 
0 
0 

0% 

Certified by: 

Michelle~ 

l 
I 

lnfmmalion contained herein has been prepared at your request by qualified experts within Praxair Dislribulion, Inc. Whila wa beliavelhallha infmmalion is accurate within the limits of !he enalylicel 
methods employed and is complete to tho extent of !he specific analyses performed, we make nowarranly ot represenlalion as lo !he suilability of !he uso ol !he 1/lrormalion ror any p111pose. The 
information is offered with lho understanding thai any usa of tho Information Is ellhe sole discretion and risk of !he user. In no evenl shall !he liability of Praxair Distribution, Inc .. arising oul of !he 
usa of the Information con leined herein exceed lho rae eslab~shed lot providing such Information. 



!!f!lil!IPRAXAIR 

DocNumber: 000010458 

l'raxair llislribulion i\lid-,\tlanlic 
145 Shimcrsvillc Rd. 
llclhlchcm,I'A IHOIS 
Telephone: (610)317-160& 
Facsimile: (610) 758-8382 

cEil.Xieit;Jiii/il/AiY~trJ)Y.slliiJl?liotocaL;'iiA.s-::-.~.;·.·~:.);J 
Customer & Order Information: 

GTS-WELCO SYRACUSE 
4560 MORGAN PL 
LIVERPOOL NY 130900 

l'ra.rair Order Number: 02895710 
Customer/', 0. Number: 00332549 

Customer Reference Number: 

f-ill /}tit•: 4/812011 

l'tut Nm11h<r: Nl CD1808E·AS 

I.UI h'umb,•r: 9171096e6 

C)li,.h·r .\'tyldiOIIt~•t: AS CGA 590 

Certified Concenlmlion: . 
t)llit~A•r l'ti!Jl!llt ~~ IUIIIm,•: 2000 psig 1~0 cu. fl. 

Expiration DaJp: 
Cylinder Number: 

4/13/2014 
SA020048A 

17.82 % CARBON DIOXIDE 
20.87 % OXYGEN 

Balance NITROGEN 

NIST Traceable 
Analylical Uncertainty: 

± 1% 
± 1% 

" Cmijclltlon luformmitm: Certification Date: 4/13/2011 Term: 3(i Months Expiration Date: 4/13/2014 
This cylinder was certified according to lhe 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure Gl 
Do Not Use this Slandard if Pressure is less than 150 PSIG 

Annl)'tiC'III Dnlu: (R=Re/erence.Siand~td, Z=Zeto Gas, C=Gas Candidate} 

I , Component: CARBON DIOXIDE 
Raquosled Concenlre!IOO~ 
CMified Cor.conlrali?n: 
lnslrumanl Used. 
Malyljcal Molhod; 
las! Mullipoinl Csllbralion: 

18% 
1H2% 
SIEMENS ULTRAMAT SE SN: D2·412 
NON-DISPERSIVE INFRARED 
313112011 -

1·1rsl Analysis Data: Dalo: 411312011 i 
Z: 0 R: 10.1 
R: 10.12 Z: 0 
z: 0 C: 17.84 

UOM: % 

2. Comp'ononl: OXYGEN 

Roqueslod Concenlrnhou: 
CeM1od Corn:enttatiGn. 
lnstr~.monl Used: 
Anal)1ical Melhod: 
Last Mtdtipoint Cal1bralion: 

Flrsl•\nalysls Data: 

Z: 0 R: 23.02 
R: 2302 Z: 0 
Z: 0 C: 20,92 

UOM: '.!. 

C: Ho64 Cone: 
C: 17_84 Cone: 
R: 18.12 Cone: 

Mean Tosl Assay: 

21 'A 
2087% 

17.817 
17.817 
17.817 

17.817% 

SIEMENS OXYMAT SE SIN FH 11 
PAIWMGNETIC 
4"12011 

Dale: 4/12/2011 

C: 20.94 Cone: 20.073 
C: 20.94 Cone: 20.873 
R: 23 Cone: 20.853 

Mean Tost Assay: 20.867% f 
.J 

Analyzed by: ~ 

'Rooin Morgan 

; 

Roletcncc Slandard Type: 
Rei. Sid. Cyl:Oder N : 
Ref, Std. Cone: 
Rei. Sld. Tracoablolo SRM #: 

SRM Sample#: 
SRM Cylinder N : 

GMIS 
SA18907 
18.09% 
2745 
9-C·34 
CAl016063 

Second Analysis Data: Dale: 

Z: 0 R: 0 C: 0 Cone: 
:R: 0 Z: 0 C: 0 Cone: 
; Z: 0 C: 0 R: 0 Cone: 

J UOM: % Mean Tost Assay: 
L-----~---·-··-"- ·-·--·-. ---- . 
Roleronco Slandard Typo: GMIS 
Rei. Sld. Cylinder N: CC14600 
Rei. Sid. Cone: 22.94% 
Rei. Std. Ttacoablo to SRM #: 2659a 

SRM Sample N: 71·D·27 
SRM Cyl:ndor N: CAt015750 

Second Analysis Dala: 

Z: 0 R: 0 
R: 0 Z: 0 
Z: 0 C: 0 

C: 0 
C: 0 
R: 0 

Dale: 

Cone: 
Cone: 
Cone: 

0 
0 
0 

O'A 

0 
0 
0 

UOM: % Moan Tosl Aasay: 0% 

Certified by: /vk-t/2711! 
Michelle Kostik 

Information conlall'led hete1n hils been proparod ol your request by qualdtcd exports W1lh1n Ptaxair Uistr,bution.lnc Vvtu!c wo bel.evo lhallho 1nrorma110111s eccurala within the 11m its ollhe analytical 
rncthods omplo)'cd and is complete to lhe extent of the specific analyses perlormed. we make no wnrtanty or representation as to the suitabt"Y of the IJS& of tho infor~nation for any purposo. Tho 
informallon is offered w1lh the understanding lhat any usa of th;a informahon is at tho solo discretion end risk of the user In no ev0111 &hall tho liabJiily ,Jf Ptaxair Oistribulton. foe., arising out of the 
use of lhs tnfornlalfon con Ia nod herein exceed tho roe established r<>!" providing such information 

• 

• 

• 



• 

• 

• 

!!!flii!IPRAXAIR • l'rnxnir Dislribulion ~lici-AIInnlic 
145 Shimcrsvillc Rd. 
Bcrhichc111, I' A 18015 
Telephone: (61 0) J 17-1608 

DocNumber: 000013Q12 . Facsimile: (610) 758-8382 

-~(;Jiifiiiti94'rli.oF.!iiVA.1Yi$isl.Ji} J;Rliortbci)i~"f/As .. > -- ·r· 
Customer & Orlfer Information: 

GTS-WELCO SYRACUSE 
4560 MORGAN PL 

l'ra.rair Order N_umher: . 03J845~£ . Joi/1/Jur.•: 

l'cnt.'\'•mlhtr: 

l.ul.\'umht<r: 

9/1912011 

LIVERPOOL NY 130900 
Customer P. 0. Number: 00380397 

Customer Reference NumMr: 
Nl C045ME·AS 
917126235 

AS CGI\350 

Cerrijied Concentration: () 1/IJtA.•r l'tt.HIIU cf- Vnllt/11~1: 2000 psig HO cu. n. 

Expiration Date: 
Cylinder Number: 

9/30/2014 

CC108590 
NIST Traceable 

Analytical Uncertainty: 

44.7 ppm CARBON MONOXIDE ±1% 
Balance NITROGEN 

\ 

Cl'f/i/CIItionlnforJimtion: Certification Dale: 9/30/2011 Term: 36 Months Expiration Date: 9/30/2014 

This cylinder was certified according. to !he 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 
Do Not Use this Standard if Pressure is less than 150 PSIG 
PGVP ID# F12011 

Allllf)'t/ca/ Data: (R=Rolorenco Slandard. Z=Zcro Gas, C=Gas Condlr!ole) 
1 , Componenl: CARBON MONOXIDE 

Requesled Concenlralion: 45 ppm 
Certifllld Coocen~alion. 44.7 ppm , 
lnslrumenl Used: HORIBA VfA-3000 SIN Y9EY78L8 
Analyticet Molhod. NOIR 
Lasl Muhipolnl Calbrali<>n: 9ml2011 

First Analysis Dala: Dalo: 9/231201 1 I 

Z: 0 R: 49.7 C: 44.3 Cone: 44.747 ! 

R: 49.5 Z: 0 C: 44.2 Cone: 44.646 
. Z: 0 C: 44 R: 49.6 Cone:· 44.444 1 

~~~ -:..~;~-;~···~en-~~- iO(\,mJtL 
Ashleyo~U 

Referenco Slandard Typo: 
Ref. Sid .. Cylinder I: 
Ref. Std. Cone: 
Ref. Sid. Trauable to SRM M: 

SRM Sample , • 
SRMCylllld<irll: 

Second Analysis Dala: 

I Z: 0 R: !i0.1 C: 
R: 49 7 Z: 0 C: 
Z: 0 C: 44.5 R: 

GMIS 
• CC148163 

50.1 PPM 
1679c 
3-1-37 
FF28502 

Oafo: 

44.4 Cone: 
44.6 Cone: 
49.0 Cone: 

9/301201 I 

44667 
44.869 
44.768 

~ UOM: PPM Moan To st. Assay: 44.768 PPM 

Certified byl · /} • 

c../~-/ 
Robin Mor(an 

lnformolton conlainod harcin has boon prepared el your request by qualilted experls wilhin Praxair Oislribullon, Inc. Wlilo we believe lhallhalnformelion is accuralo within llle ~mils o/ lho ana~11c.11 
molhods employod and is con~p!alalo Ute oxlonl o/ lhe spec>rtC analyses performed. we make no warranly or represenlalion as lo lho suilabilily of !Ita use of 1/:e inlormalion tor any purpose Tho 
informolion is offered wilh lhe understand:r~g !hat any use of !110 KtrO/malion is a IIIIa solo discretion and fiS% of lhe usor In no evenlshalllho babilily or Praxair Dislribulton, Inc, an sing out oflho 
uso or lhe infonnahon con lained horo:n oxcaed lhe foo ostabtshcd lot provid1ng such anlotmolion. 



!f!fl.ifl6PRAXAIR 'l'raxalr Dlst•·lbullon Mld-AIInnllc 
145 Shimcrsville Rll. 

DocNumber: 000016896 

Bethlehem, PA 180 IS 
Telephone: (610)317-1608 
Facsimile: (610) 758-8382 

c-·-·-·-~·.-cl{Rft.ri'G!l r£ .. or:.A.N.4j;jf:~Islti' A.:·elJof.i!r:ai GA-;s· 
Cttslomer & Ortler Information: 

Pill JJ""' 3/2112012 GTS-WELCO SYRACUSE 
4560 MORGAN PL 

Praxa/r Order Nttmber: 03524052 
Customer P. 0. Nttmber: 00432531 

Cttstome1· Reference Nttmber: 

l'clfl Nnmh•r: Nl C085ME·AS 

l.vt.l'mnMr: 917208132 
LIVERPOOL NY 130900 

L)1tml" Sl)·/" & Ontlo•t: AS CGA 350 

Certljlei/ Collcentrttliou: 
L)·/uuMI'resslln:& l·i,Jnnh!: 2000pslg 140cu.ll. 

Expiration Date: 
Cylinder Number: 

4/212015 
CC72848 

-----·---··~---

86.3 ppm CARBON MONOXIDE 
Balance NITROGEN 

NIST Traceable 
Analytical Uncertainty: 

± 1% 

Cl!rtifctttionlufomwtiom Certification Date: 41212012 · Term: 36 Months Expiration Dale: 412/2015 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 
Do Not Use this Standard If Pressure is less than 150 PSIG 
PGVP ID#F12012 

Amtl)·ticlll Dttltt: (R=Re/erence Standard, Z=lero Gas, C=Gas Gandidalel 

1. Componenl: CARBON MONOXIDE 

Requesled Concenltalion: 65 ppm 
Certir.ed Concenlralion: 66.3 ppm 
lns!rument Used: SIEMENS ULTRAMAT 6E SIN N1·04·0196 
Analytical Melhod: NON·DISPERSIVE INFRAREO 
Las! MuKipo!nl Calibralion: 4/212012 

I 
First Analysis Data: 

Z: 0 R: 78.6 

Dale: 

C: 86A Cone: 
I R: 78.4 Z: 0 C: 86.4 Cone: 

Z: 0 C: 68.6 R: 78.7 Cone: 

3{26/2012 

86.167 
66.167 
86.362 

Reletance Standard Type: 
Rei. Sid. Cylinder II: 
Rer. Sid. Cone: 
Rei. Sid. Traceable lo SRM ll: 

SRM Sample#: 
SRM Cylinder II: 

GMIS · 
ND19304 
76.6 PPM 
1679e 
3·1·37 
FF26502 

----------------·----
Second Analysis Dala: Dale: ~/2/2012 

Z: 0 R: 77.1 C: 66.8 Cone: 86.349 
R: 77A Z: 0 C: 66.7 Cone: 66.25 
Z: 0 C: 66.7 R: 76.5 Cone: 66.25 

I 
86.:!52 PPM UOM: PPM UOM: PPM Mean Tesl Assay: 86.263PPM 

r _., __ .. l Mean Tesl Assay: 

Analyzed by: Certified by: ~I 
Robin Morgan 

( 

lnlormalion conlsined heroin has been prepared a! yovr requesl by qualified exper1s wilhin Praxa,r Dislribulion, Inc. While we believo !hallhe iolormslion Is accurale wilhin !he lim~s ol !he analytical 
molhods employed end is complele lo lhe exlenl ollhe specific analyses performed, we make no warranty or represenlalion es lo the suilabilily or lhe usa or lho ioJormalion ror any piJfpose. The 
inform a lion is offered wilh !he undersland~ng !hal any USB or lhe information is allho sole discreli<·n and risk or lhe user. In no ovanl shall !he liability or Praxait Dislribulion. Inc .• arising oul or lhe 
use of lhelnrormation con ••'ned herein exceed the ree eslablished ror prcvlding suclllnlorma!lor 

• 

• 

• 



!t!ffil!IPRAXAIR Prnxnlr Dislrillullon i\lhl-i\llnnlic 
145 Shimcrsville Rd. 
Delhlehem, PA 1801 S 
Telephone: (610)317-1608 

• [.-:-:-· .--::-:~ :-:C-='E~_11 ...... 1:~'[:..;..1/f.-.;.i,G_:.t4..;....; .. :;..;.;:'fE_ ... _o ..... ·. ·p....:.;.;.A;.;....;··· · ..... &~~o.;.:.:~....;;:·;t;.;;:..;~~L;,;.;;::: .$~~: '?!;;..;;..:)~:l;:·/R......,·:~~i:;;.;.::·', ·.....;;·~~·!/J.;.;...lJ._..::~.;...;.;~~;;;;.;;":i.;..::';·~~:·~;;;...P ..... ';.;_~--'s_-·-_-_-_.= 
Custonier & Order Informal/oil: 

DocNumber: 000017410 

• 

• 

GTS-WELCO SYRACUSE 
4560 MORGAN PL 
LIVERPOOL NY 130900 

Pra.rair Order Number: 03570882 
Customer P. 0. Number: 00439287 

Customer Reference Number: 

Fill Date: 4/2312012 

/'1111 h'mnh.r: Nl N045ME·AS 

/.ul h'11111Mr: 917211464 

Cylill<i<r S~·k & 01111<1: AS CGA 660 

Certijled Couceutrutlou: 
C)·lil•l<r Prmur< cf l'olmll•': 2000 psig 140 cu II. 

Expiration Date: 
Cylinder Number: 

45.3 ppm 

6/4/2014 
CC303310 

NITRIC OXID~ 
Balance NITROGEN 

NOx= 45.3 

NIST Traceable 
Analytical Uncertainty: 

±1% 

NOx for Reference Only 

Certifcatiolllllformllllon: Certification Dale: 5/4/2012 Term: 24 Months Expiration Date: 5/412014 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 
Do Not Use this Standard If Pressure is less than 150 PSIG 
PGVP ID#F12012 

Analytical Data: 
1 , Component: NITRIC OXIDE 

Requested Ccncenltetion: 
Certified Concentration: 
tnsltUment Used: 
Analytical Method: 
last Multipoint Calibration: 

First Analysis Data: 

Z: 0 R: 77.1 
Z: 0 
C: 45.5 

(R=Reremncs S/andarcl, z=iero Gas, C=Gas Candidate} 

45ppm 
45.3ppm 
TECO MODEl42C 42CHl-55533·304 
CHEMILUMINESCENCE 
4/26/2012 

C: 45.5 
C: 45.6 
R: 77.1 

D;.,; --- -~~7~;-~ 

Cone: 45.204 
Cone: 45.304 
Cone: 45.204 

! R: 77.1 

I z: o 
UOM: PPM Moan Test Assay: 45.238 PPM 

Analyze~y: ~/ 
Robin Morgan 

Rereronco Standard Type: 
Ref. Sid. Cylinder II : 
Ref. Std. Cone: 
Rei. Std. Traceable to SRM I#: 

SRM Sample#: 
SRM Cylinder II: 

Second Analysis Data: 

GMIS 
SA4841 
76.6PPM 
1684b 
44-S-78 
CAL015512 

Date: 5/4/2012 

Z: 0 R: 76.4 c: 45.2 Cone: 45.254 
R: 76.6 Z: 0 C: 45.3 Cone: 45.359 
Z: 0 C: 45.3 R: 76.5 Cone: 45.359 

UOM: PPM Moan Test Assay: 45.324 PPM 

~--------------------
Certified by: 

Michelle Kostik 

Information contained herein has been prepared at your request by qual1fied experts within Praxeir Distribution, Inc. Wlilewe believe thallhe information Is accurate within the limits of the analytical 
mothods employad and Is complete to the extent o/ the specifte analyses performed, we make no warranty or representation as lo the suitability ol the use of the inform a lion ror any purpose. The 
information is offered with the understanding lhatany use or the information Is altha sole disCielion and risk of the us or. In no avant shal thaliabihly o/ Praxair Distribution, Inc.. arising out ollhe 
usa of the information con lained herein exceed tho foo oslablished ror providing suchlnformalion 



DocNumber: 000015248 

145 Shimcrsvillc Rd. 
Bethlehem, PA 180 15 
Telephone: (610) 317-1608 
Facsimile: (610) 758-8382 

[ --·----·-c£P.riiii9A I:iJ. o F·rriY4i.¥&i,$ 1 t~4.~1l~aT6c(ji-6As -~---~.-~-, 
Customer & Ortler Information: 

GTS-WELCO SYRACUSE 
4560 MORGAN PL 
LIVERPOOL NY 130900 

Praxalr Order Number: 03354039 
Customer P. 0. Numbe1·: 00406779 

Customer Rejere11ce Number: 

fi/1/Jah!: 1212812011 

l'tvr N11mlh!r: Nl N090ME·AS 

IJ•r Nnml>!r: 917136220 

()·litt<kr SQ·I• ~ Oml•t: AS CGA 660 

Certified Ccncentratlon: 
C.)lit•krl'rtslllfttf l'olm11.: 2000psig 140cu. 11. 

Expiralion Date: 
Cylinder Number: 

91 ppm 

1/10/2014 
CC72827 

NITRIC OXIDE 
Balance NITROGEN 

NOx = 91 

NIST Traceable 
Analytical Uncertainty: 

±1% 

NOx for Reference Only 

Certifcationlnformation: Certification Date: 1110/2012 Term: 24 Months Expiration Date: 1110/2014 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-6001R-97/121, using Procedure G1 
Do Not Use this Standard if Pressure Is less than 150 PSIG 
PGVP ID#F12012 

Ana~·tlcnl Data: (R=Reference Standard, Z=Zero Gas, C=Gas Candidate) 

1 • Componenl: NITRIC OXIDE 

Requesled Concenlration: 90 ppm 
Certified Concanlralion: 91 ppm 
lns~umenl Used: TECO MODEL421 0936539561 
Analylicel Melhod: CHEMILUMINESCENCE 
lasl Mullipoinl Calibration: 1212112011 

~~;s;-;;.;;I;Oala; • ~ . - ·-~~~~ 
I Z: 0 R: 108.2 C: 91.4 Cone: 

R: 106.2 Z: 0 C: 91.4 Cone: 
Z: 0 · C: 91.4 R: 106.2 Cone: 

UOM: PPM Mean Tesl Assay: 

Analyzed by: 

Michelle Koslik 

1/312011 I 
91.231 
91.231 
91.231 

91,231 PPM 

Ralarance Slandard Type: 
Rei. Sid. CyUndor #: 
Rei. Sid. Cone: 
Rei. Sid. Traceablolo SRM N : 

SRM Sample II : 
SRM CyUnder II : 

GMIS 
CC27479 
108PPM 
16esb 
43-L-45 
CALD16526 

l~eco~~~;y;;.·~-.~;------~-~- 1;;-~~012 "1 

j z: o R: 106 3 C: 89.7 Cone: 91.306 I 
R: 106 Z: 0 C: 89.7 Cone: 91.306 

I
' Z: 0 C: 69.7 R: 106 Cone: 91.306 

'~0~: --~M ~~ T~~=-~ 91.306 PPM I 
Certified by:~~/ 

Robin Morgan 

Information conlained herein has been prepared at your request by qualified experts wilhln Pra>a~ Oislribulion, Inc. 1/Vhile we believe lhat lha information Is aceutate within !he limits of the onalytlcat 
methods employod and is complete lo !he extent ollht specific ana!ysos porformod, wo make no warranly or representalion as lo lha su~abllily of the usa of the information lor any purpose. The 
Information is oflerad wilh lhe understanding lhat any usa or lhe lnlormalion is at lhe soia disctQiion and risk ollhe user. In no event shan lhe Fabi:ily or Praxair Disuibulion, Inc., arising out ol the 
use or lholnlormalion con lalned here.in exceed the rae eslablished lor providing such information. 

• 

• 



• 

• 

• 

!f!il!iJIPRAXAIR 

DocNumber: 000007432 

Customer & Order lliformatlon: 

.\ 

Praxalr Distribution Mid-Allan tic 
145 Shimersville Rd. 
Bethlehem, PA !BOIS 
Telephone: (610) 317-1608 
Facsimile: {610) 758-8382 

. ' OBRIEN AND GERE ENGI*MMS• 
555 E GENESEE STREET 
FAYETIEVILLE NY 130660 

Praxalr Order Number: 02626321 
Customer P. 0. Nwnber: VERBAL PAT 

.Customer Reference Number: 

F/11/Jnle: 11/4/2010 

Part Numbtr: Nl N0180E·AS 

lG! Number: 917030849 

C)fi(nltr Sl)·l• & 0111/et: AS CGA 660 

Certijled Conce11tratlom 
CyiiJn/lT frusurt & Volrm11: 2000 pslg 140 cu. fl. 

Expiration Dale: 
Cylinder Number. 

174.1 ppm 

11/16/2012 
CC246968 

NITRIC OXIDE 
Balance NITROGEN 

\ 

NOx= 174.1 

. NIST Traceable 
Analytical Uncertainty: 

:t1% 

NOx for Reference Only 

Cerl/fcal/onlnformatlou: Ceitification Data: 11/16i2010 Term: 24 Months Expiration Date: 11/16/2012 
This cylinder wes certified according to the 1997 EPA Traceability Prolocol, Document #EPA-600/R-97/121, using Procedure· G1 
Do Not Use I his Standard if Pressure Is less than 150 PSIG 

Alla/yt/col Data: 
.: 1 , Component: NITRIC OXIDE 
' Roqueslad CancenlraHan: 

Certiliod Concentrallon: 
lns1rum1n1 Used; 
Anel,Yikal Method: 
Lasl Mulllpojnt Calibrallon: 

First Analyila Data: 

Z: 0 R: 141.7 
R: •141.3 Z: 0 
Z: 0 C: 176 

UOM: PPM 

(R=Roforencs standard, Z•Zo10 Gas, C•Gas C.ondldsls) 

l80ppni 
174.1 ppm 
TECO MODEL ~21 0936539561 
CHEMILUMINESCENCE 
10/21l/2QI~ ___ , __ 

Dale: 111912010 

C: 177.6 Cane: 174.24 
C: 178 Cone: 174.73 
R: 141:2 Cone: 174.73 

Mean To• I A nay: 174.66 PPM 

Analyzed by: · JR) / / 
JMic~ef! ~~stik 

RefereilCil Standard Typs: 
Ref: Sid. Cylinder II : 
Ref. Sid. Cone: 
Ref. Sid. Traceable lo SRM fl: 

SRM Sample IJ: 
SRM CyUndsr U : 

GMIS 
CC13281 
I38.8PPM 
IB85b 
43-l-70 
CAl016525 

----'-------------
Second Analylls Data: 

z: 0 
R: 141.7 
Z: 0 

UOM: PPM 

R: 141.4 
Z: 0 
C: 177.3 

Date: 

C: 176.9 Cone: 
C: · 177.2 Cone: 
R: 141.3 Cone: 

Mnn T"l Anay: 

11/1612010 

173.57 
173.86 
173.96 

173.79PPM 

Certified by: ~ 

Robin Morgan ~ 

Information contained here:n has beoo propared at your roquest by qualified expel!& wRhin Praxrl'r Dlstnbullon, Inc. 'Mils we balieva thatlhe inlormauon Ia accurale wilh'n lholimlls of lhe analytical 
molhads employed and Is cornplate to lhe exlenl o/ I he spacHlc analyses performed, we make no warranty or represanlation aa lo tho suitablfily of the use of.lhe In/ormation for any purp<>se. The 
lnforma!ion b offered with tho undor&tan<fng that any use of the information Is at the sole discretion and risk ollhe us or. In no event ohellthe liabmly of Praxair Distribution, '""'· arising 0111 of 1he 
use ollhe In/ormation cort tained herein exce0d tho fee ostablishad for providing such lnlormallon. 



!ffifilfJPRAXAIR 

DocNumber: 000004411 

Customer & Order /uformatlom 

Praxalr Dlslrlbullon Mld-Atlanllc 
145 Shimersville Rd. 
!3elhlehem, PA ISO IS 
Telephone: (610)317-1608 
Facsimile: (610) 758-8382 

GTS WELCO WAREHOUSE FAIRL 
ONE STEEL RD E 

'MORRISVILLE PA .190670 

Praxa/r Order Number: 02322594 
Customer P. 0. Number: 00241387' 

Customet lieference Number: 

Fill Dar.: 5114/2010 
l'arl Nlrmber: EV NIPRBME·AS 
lDI Nlrrnbrr: 917013448 

C)•lbrrkr S~·l• & OHII•t: AS CGA 350 

Cerlijletl Collceulrallou: 
CyUrrJ,tPressll"' & Va/ume: 2000 pslg 140 cu. fl. 

Expiration Date: 
Cylinder Number: 

8.00 ppm 

6/19/2013 
SA20801 

PROPANE 
Balance NITROGEN 

NIST Traceable 
Analytical Uncertainty: 

:1:1% 

Certlfcatiorr lriformation: Cerlificalfon Dale: 5/19/2010 Term: 36 Months Expiration Date: 5/19/2013 
This cylinder was certified according to the 1997 EPA Traceabllily Pro loco I, Document #EPA-600/R-97/121, using Procedure G1 
Do Not Use this Standard If Pressure Is less than 150 PSIG 

Analytical Data: (R=Refercni:c Standard, z~zero Gas, C=Gas Candidate) 

1 •• Componenl: PROPANE 
Requa sled Concsnlralion: 8 ppm 
Ctrtified Concenlration: 8.00 ppm 
lnslrumenl Used: VARIAN 3300 INST 023 (PROPANE) 
Analytical Method: FlO 
Lesl Multipoint C~libreUon: 4120/2010 

r

;lrsl Analysl~~;~;--··:---. ----~;----~~9~010 

z: o R: 10.02 c: 8.02 Cone: 8.036 
1 R: 10.04 Z: 0 C: 8.04 Cone: 8.056 
, Z: 0 C: 7.9 R: 10.03 Cone: 7.916 

i UOMI ':.~ Mean Tesl Assay: 8.003 PPM 

Analyzed by: 

John Priblsh 

Reference Standard Typo: 
Rei. Std. Cylinder N: 
Ref. Sid. Cone: 
Ror. Std. Traceable 10 SRM II: 

SRM Sample B: 
SRM Cylinder ~ : 

Second Analysis Oala: 

Z: 0 R: 0 c: 
R: 0 Z: 0 C: 
Z: 0 c: 0 R: 

GMIS 
CC154784 
10.05PPM 
1687b 
83-l-52 
XF0040798 

Date: 

0 Cone: 
0 Cone: 
0 Cone: 

UOM: PPM Mean Tu1 Assay: 

Certified by}· ~~~~ lt jjO 
Michelle Kostik 

0 
0 
0 

OPPM 

Information contained herein has been prepared at your request by qualified experts within Praxair Dlslribullon, Inc. Wllla wa believe lhalthe lnlormallon Is accura!e within the limits ollhe analytical 
methods employed and is complete to tho exlenl or the spocillc analyses performed, we make no wa1ranty or reprosenlelion as to the suUabilily ollha use olth<l information lor any purpose. Tho 
Information Is offered wilh !he underslanding that any use or the Information is at the solo discretion and risk or tho user. In no event shaN the UebUily or Praxair Oislribulion. Inc.. arising out or the 
use oltha Information con lained herein exceed tho leo established lor providing such lnlormation, 

• 

• 



• 
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fffif;;;anniiVIIIR ....... ~rPHAH.Ii 

DocNumber: 0000044Q7 

Ct/5/omer & Order biformafiou: 

Prn~~ir Distribution l\'lld-Atlnnlic 
145 Shimersville Rd. 
Dethlchem, PA 18015 
Te(epho.ne: (610) 317-1608 
Facsimile: (610) 758-8382 

GTS WELCO WAREHOUSE FAIRL 
ONE STEEL RO E 
MORRISVILLE PA 190670 

Praxalr 01·der Number: 02322594 
Customer P. 0, Number: 00241387 

Customer Refore11ce Num~er: 

Fill Date: 5114/2010 
Pnrt Nmnher: EV NIPR15ME·AS 
l01 Numher: 917013447 

C;·limlcr So·lr & Outlet: AS CGA 350 

Cerlljled Collceitlralioll: 
C)'liucl<r Prcssur< & Volnnrr: 2000 pslg 140 cu. II. 

Expiration Date: 
Cylinder Number: 

5/19/2013 
SA4280 

14.73 ppm PROPANE 
Balance NITROGEN 

NIST Traceable 
Analytical Unel!rtalnty: 

:1:1% 

Certijcation /iiformat/on: Certification Date: 5/19/2010 Term: 36 Months Expiration Date: 5/19/2013 
This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1 
bo Not Use this Standard If Pressure Is less than 150 PSIG 

Analytical Data: (R=Relerenco Sl~ndarcl, Z=Zero Gas, C•Ges Candidate) 

1 , Component: PROPANE 
Requested Concentration: 
Ce~ifled Concentration: 
Instrument Used: 
Analytical Method: 
last Mulllpofnt Calibration: ..... . -· . - .. 
i Flrsl Analysis Data: 

j Z: 0 R: 10.02 
R: 19.04 Z: 0 

. Z: 0 C: 14.74 

I UOM:- ~~~ 
Analyzed by: 

15ppm 
14.73ppm 
VARIAN 3300 INST 023 (PROPANE) 
FlO 
4/20/2010 . -... : . 

-~~J Dale: 

C: 14.71 Cone: 14.739 
C: 14.64 Cone: 14.669 
R: 10.03 Cone: 14.769 

Mtan Tnt Assay: 14.726 PPM 

' John Pribish 

Reference Slandard Type: 
Ref. Sid. Cylonder N: 
Rei. Sid. Cone: 
Rol. Sid. Traceable lo SRM # : 

SRM Sample N : 
SRM Cytlndor N: 

GMIS.-• 
c·e154764 
10.05PPM 
1667b 
83·1-52 
XF004079B 

. -- -~1----- _,·-·---.. -=...,..·'"''''" .... -:.-·-··-----; 
Second Analysts Data: Dale: 

Z: 0 R: 0 c: 0 Cone: 0 
R: 0 Z: 0 C: 0 Cone: 0 
Z: 0 C: 0 R: 0 Cone: 0 

UOM: PPM Mean Test Assay: OPPM 

c.,,,, "'~lw 11 o 
Michelle Kostik 

• 
lnrotmalion contained herein has been prepared al your requosl by qualified experts wilhin Praxalr Dlslribution. Inc. 'Mlllo we ballovalhallha lnfotmallon Is ae<:~~ralo wilhln tho limns ol the an~lylical 
melhods employed and Is complete lo lha oxlenl ollho specific analyses performed, we make no warranly ot representation as to lhe suijabi~ly oflhe use oil he lnformalion lor arly purposa. The 
inform a lion Is offered wRh the understanding lhalony use ol lhe informallon Is altho sole disctotion and risk or lho user. In no evenl shan lhe llabllily or Praxair DlslrlbuUon, Inc., arising out ollhe 
use olihe fnformalion con rained herein exceed lhe rea established for providing such information. < 

/ 

f 



Praxair Distribution Mid Atlantic 
145 Shimersville Road 
Bethlehem, PA 18015 

DocNumber: 000006879 Tel:( 610)3 I 7-1608 Fax:(610)758-8382 

Customer & Order Information: 

OBRIEN ANQ GERE ENGIWMS• 

JOB SITE 

EAST NORRITON PA 194030000 

Expiration Date: 
Cylinder Number: 

30.6 ppm 

Proxair Order Number: 02563767 

CusJomer PO Number: 10055011 
CusJomer Reference Number: 

Certified Co11 ce111ratioll: 

10/04/2013 
CC164580. 

Balance 

PROPANE 

AIR 

FRI Date: 9129/2010 

Part Number: AI PR30ME-AS 

Lot Number: 917027262 

Cylinder S/ytJ and Ouf.llf: AS 

Cylinder Pressure and Volume: 2000 psig 

NIST Traceable 
Analy~ical Uncertainty: 

±1% 

±0% 

CGA 590 

140cu.n. 

NOx ppm= NOX for Reference Only 
Certification Information: Certification Dale: 10/4/2010 Term: 36 Months Expiration Dale: 10/04/2013 

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document# EPA-600/R-97/121, using Procedure G1 
Do not use this standard if pressure Is less than 150 psig. 

Analytical Data: 
1 • Component: PROPANE 

Requested Concentratlorc 
Certified Concentration: 
Instrument Used: 
Analytical Method: 
Last Mukipoint Cdibration: 

First Analysis Data: 
Z: 0 R: 
R: 50.34 Z: 
z: o C: 

UOM: PPM 

Analyzed by: 

50.29 
0 

30.91 

John Pribish 

C: 
C: 
R: 

(R=Reterence Standard, Z=Zero Gas, C=Gas Cancfiiate) 

30ppm 
30.6ppm 
VARIAN 3300 INST 023 (PROPANE) 
FlO 
09/27/2010 

w•ov, 10/04/201u 

30.53 Cone: 30.5 
30.91 Cone: 30.9 
50.34 Cone: 30.5 
Mean Test Assay: 30.6 PPM 

Reference Sandard Type: 

Ref. Std. Cylinder#: 
Ref. Std. Cone: 
Ref. Std. traceablo to SRM II: 

SRM Sarrple II: 
sRM Cyflnder#: 

Second Analysts Data: 
Z: 0 R: 0 C: 
R: 0 Z: 0 C: 
Z: 0 C: 0 R: 

GM!S 

SA15897 
50.24 PPM 
1867b 
83-1-52 
XF0040798 

Date: 

0 co.~c: 

D Cone: 

0 Cone: 

UOM: PPM Mean Test Assay: 

Certified by: 

Michelle Kostik 

0 
0 
0 

0 PPM 

Information contained herein has been prepared at your request by quafined eXperts within Praxalr Dinribution. Inc. While we believe that the information Is accurate within the limits of the analytical methods 
employed and Is complete to the extent of the specifted analyses performt<l, we make no warranty or representation as to the suitability of the use of the lnformatlon for any purpose. The Information Is offered with 
the underslandlng that any use of the Information is at.the sole discretion and risk of the user. In no event shall the liability of PraXalr Distribution, Inc. arising out oh~e use of the information contained herein exceed 
the fee established for providing such Information, 

Making Our Planet More Productive 

• 

• 

• 
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Praxair Distribution Mid Atlantic 
145 Shimersville Road 

DocNumber: 000006877 

Bethlehem, PA 18015 
Tel:(610)317-l608 Fax:(610)758-8382 

Customer & Order Information: 

OBRIEN AND GERE ENGIWMS* 

JOB SITE 

EAST NORRITON PA 194030000 

Expiration Date: 
Cylinder Number: 

85.9 ppm 

Pramir Ordei Number: 02563767 

Customer PO Number: 10055011 

Customer Reference Number: 

Certijietl Collcelltratiou: ' 

10/04/2013 

CC39496 

ea'tance 

PROPANE 

AIR 

FHI Date: 912912010 

Palf Number: EV AIPRBSME·AS 

Lot Number: 917027265 

Cylinder Styb and Outk!t; AS 

Cyflllder Pressure and Volume: 2000 psig 

NIST Traceable 
Analytical Uncertainty: 

±1% 

±0% 

CGA590 

140cu. n. 

NOx ppm= NOX for Reference Only 

Certification Information: Cerlification Date: 10/4/2010 Term: 36 Months Expiration Date: 10/04/2013 

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document# EPA-600/R-97/121, using Procedure G1 
Do not use this. standard if pressure is less than 150 psig. 

Analytical Data: 
1 • Component: PROPANE 

Requested Con<Billration: 
Cer1ified Corccntralion: 
Instrument Used: • 
Anal~cal Method: 
Last Mufti point Caibralion: 

First Analysis Data: 
Z: 0 R: 50.29 
R: 50.34 Z: 0 
Z: 0 C: 86.11 
UOM: p'pM 

Analyzed by: 

John Pribish 

C: 
C: 
R: 

(R=Refemnce Standard, Z=Zero Gas, C=Gas Candifate) 

85pprn 
85.9ppm 
VARIAN 3:lOO INST 023 (PROPANE) 
FID 
09/2712010 

uote; 10/04/2u1u 

85.85 Cone: 85.8 
86.11 Cone: 86 
50.34 Cone: 86 
Mean Test Assay: 85.9 PPM 

Reference Sandard Type: GMIS 
Ref. Std. Cylinder n: SA15897 
Ref. Std. Cone: 50.24 PPM 
Rei. Std. traceable to SRM #: 1667b 

SRM Sarrple #: 83-1-52 
SRM Cyfindllf Ill: XF004079B 

Second Analysis Data: Date: 

Z: 0 R: 0 C: 0 Cone: 
R: 0 Z: 0 C: 0 Cone: 
Z: 0 C: 0 R: 0 Cone: 

UOM: PPM Mean Test Assay: 

Certified by: 

0 
0 
0 

0 PPM 

lnfollllation contained htteln has been prepared at your request by qualined experts withlri Praxatr Distribution, Inc. Whlh! we bel!eve that the Information fs accurate within the Nmits of the analytical methods 
employed and Is complete to the extent of the spe:cined analyses performed, we make no warranty or representation as to the suitability of the use of the Information for any purpose. The Information Is offered with 
the understanding that any use of the Information Is at the sole discretion and risk of the user. In .no event shall the liability of Pr11xalr Distribution. Inc. arising out c;tf the use of the information contained herein exceed 
the fee established for providing such Information. 

Making Our Planet More Productive 
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Pre-run and Post-run System· 
Calibration Checks 



•• 

Static Kilns 

• 

• 



• • • 
CALIBRATION CHECK REPORT Start Time: 09:23:54 EPA Methods: 3A, 6C, 7E and 10 

RuniD: R1 Date: 612612012 End Time: 17:10:23 Job Number: 49349 

·Analyzer Analyzer System System System System- System System System System System System 
Zero Mid Pre-Zero Pre-Mid . Pre-Zero Pre-Mid . Post-Zero Post-Mid Post-Zero Post-Mid Avg-Zero Avg-Mid 

Param Response Response Response Response Bias Bias Response Response Bias Bias Zero Drift Mid Drift Response Response 
02 0.03 12" 0.06. 11.95 0.1% -0.3% 0.08 11.87 0.2% -0.7% 0.1% -0.4% 0.07 11.91 

C02 0.04 8.71 . 0.26 8.75 1.2% 0.2% 0.57 8.64 2.9% -0.4%. 1.7% -0.6% 0.42 8.7 
NOx 0.37 45.61 0.38 44.96 0.0% -0.7% 0.88 43.97 0.5% -1.8% 0.5% -1.1% 0.63 44.46 
co 0.24 44.16 0.35 44.05 0.1% -0.1% -0.39 44.8 -0.7% •. 0.7% -0.9% 0.9% -0.02 44.43 

THC N/A N/A 0.12 14.58 0.4% -0.5% 0.57 14.44 1.8% -1.0% 1.4% -0.5% 0.35 14.51 
System Bias= 100% x (System Response -Analyzer Response)·/ (Span Value) , 
System Drift= 100% x (System Post Response- System Pre Response) I (Span Value) 

For THC Measurements: 

System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (S.pan Value) 

' 



CALIBRATION CHECK REPORT Start Time: 17:03:00 EPA Methods: 3A, 6C, 7E and 10 
RuniD: R2 Date: 612612012 End Time: 21:19:16 Job Number: 49349 

Analyzer Analyzer System System System Sys~m System System System System System System Zero Mid Pre-Zero Pre-Mid Pre-Zero Pre-Mid Post-Zero Post-Mid Post-Zero Post-Mid Avg-Zero Av~-Mid Param Response Response Response Response Bias Bias Response Response Bias Bias Zero Drift Mid Drift Response Response 02 0.03 12 0.08 11.87 0.2% -0.7% 0.08 11.9 0.2% -0.5% 0.0% 0.1% 0.08 11.88 C02 0.04 8.71 0.57 8.64 2.9% -0.4% 0.41 8.77 2.0% 0.3% -0.9% 0.7% 0.49 8.71 NOx 0.37 . 45.61 0.88 43.97 0.5% -1.8% 0.62 44.21 0.3% -1.5% -0.3% 0.3% 0.75 44.09 co 0.24 44.16 -0.39 44.8 -0.7% 0.7% -0.7 43.8 -1.1% -0.4% -0.4% -1.2% -0.55 44.3 THC NIA NIA 0.57 j4.44 1.8% -1.0% 0.51 15.02 1.7% 0.9% -0.2% 1.9% 0.54 14.73 System Bias= 100% x (System Response -Analyzer Response) I (Span Value) 
System Drift= 100% x (System Post Response- System Pre Response) I (Span Value) 

For THC Measurements: 

System Bias= 100% x (System Response- Cylinder G~ Standard Value) I (Span Value) 

• • • " 



• 
CALl BRA TION CHECK REPORT start Time: 07:40:55 

Run ID: R3 

Analyzer 

Zero 
Param Response 

02 0.04 

C02 0.02 

NOx 0.42 

co 0.35 

Date: 6/2712012 

Analyzer System System 
Mid Pre-Zero Pre-Mid 

Response Response Response 

11.98 0.1 11.9 

8.78 0.32 8.78 

45.49 0.28 43.83 

44.5· 0.61 44.17 

'End Time: 12:40:09 

System System 
Pre-Zero Pre-:Mid 

Bias Bias 

0.3% -0.4% 

1.6% 0.0% 

-0.2% -1.8% 

0.3% -0.4% 
THC N/A N/A 0.23 14.78 0.7% 0.2% 

System Bias= 
System Drift= 

100% x (System Response- Analyzer Response) I (Span Value) 

100% x (System Post Response- System Pre Response) I (Span Value) 

For THC Measurements: 

• 
EPA Methods: 3A, 6C, 7E and 10 

Job Number: 49349 

System System System System 
Post-Zero Post-Mid Post-Zero Post-Mid 
Response Response Bias Bias 

0.06 11.94 0.1% -0.2% 

0.4 8.67 2.1% -0.6% 

0.57 44.36 0.2% -1.2% 

0.11 42.89 -0.3% -1.9% 

0.42 14.35 1.3% -1.2% 

System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 

, • 

System System 
Avg-Zero Avg-Mid 

Zero Drift Mid Drift Response Response 

-0.2% 0.2% 0.08 11.92 

0.4% -0.6% 0.36 8.73 

0.3% 0.6% 0.43 44.1 

-0.6% -1.5% 0.36 43.53 

0.6% -1.4% 0.33 14.57 



) 

• 

Thermal Treatment Units 

L 

•• 
( 

•• 



• • • 
CALIBRATION CHECK REPORT Start Time: 12:28:52 EPA Methods: 3A, 6C, 7E an.d 10 

Run 10: R1 Date: 612712012 End Time: 19:08:32 Job Number: 49349 

Analyzer Analyzer System System System System System System System System System System Zero Mid Pre-Zero Pre-Mid Pre-Zero Pre-Mid Post-Zero Post-Mid Post-Zero Post-Mid Avg-Zero Avg-Mid Param Response Response Response Response Bias Bias Response Response Bias Bias Zero Drift Mid Drift Response Response 02 0.04 11.98 0.06 11.94 0.1% -0.2% 0.07 11.9 0.1% -0.4% 0.0% -0.2% 0.07 11.92 C02 0.02 8.78 0.4 8.67 2.1% -0.6% 0.28 8.84 1.4% 0.3% -0.7% 0.9% 0.34 8.75 NOx 0.42 45.49 0.57 44.36 0.2%. -1.2% 1.49 44.97 1.2% -0.6% 1.0% 0.7% 1.03 44.67 CO: 0.35 44.5 0.11 42.89 -0.3% -1.9% -0.93 44.33 -1.5% -0.2% -1.2% 1.7% -0.41 43.61 THC N/A NIA 0.42 14.35 1.3% -1.2% -0.18 14.39 -0.6% -1.1% -1.9% 0.1% 0.12 14.37 System Bias= 100% x (System Response- Analyzer Response) I (Span Value) 
System Drift= 100% x (System Post Response- System Pre Response) I (Span Value) 

For THC Measurements: 

System Bias= 100% x (System Response- Cylinder Gas Standard Value) 1 (Span Value) 



CALIBRATION CHECK REPORT Start Time: 18:53:32 EPA. Methods: 3A, GC, 7E and 10 
Run ID: R2 ·Date: 6/2712012 End Time: 23:19:29 Job Number: 49349 c. 

Analyzer Analyzer System System System System System System System System System System 
Zero Mid Pre-Zero Pre-Mid Pre-Zero Pre-Mid Post-Zero Post-Mid Post-Zero Post-Mid Avg-Zero Avg-Mid 

Param Response Response Response Response Bias Bias Response Response Bias Bias Zero Drift Mid Drift Response Response 
02 0.04 11.98 0.07 11.9 0.1% -0.4% 0.12 11.95 0.4% -0.2% 0.2% 0.2% 0.1 11.92 

C02 0.02 8.78 0.28 8.84 1.4% 0.3% 0.11 8.73 0.5% -0.3% - -0.9% -0.6% 0.19 8.79 
NOx 0.42 45.49 1.49 44.97 1.2% -0.6% 2.58 45.16 2.4% -0.4% 1.2% 0.2% 2.04 45.07 
co 0.35 44.5 -0.93 44.33 -1.5% -0.2% -0.2 44.51 -0.7% 0.0% 0.9% 0.2% -0.57 44.42 

THC N/A N/A - -0.18 14.39 -0.6% -1.1% -0.48 14.49 -1.6% -0.8% -1.0% 0.3% -0.33 14.44 
System Bias= 100% x (System Response- Analyzer Response) I (Span Value) 
System Drift= 100% x (System Post Response- System Pre Response) I (Span Value) 

For THC Measurements: 

System Bias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 

• • • 



• 
CALIBRATION CHECK REPORT 

Run 10: R~ Date: 612812012 

Analyzer · Analyzer System System 

Pre-Mid Zero Mid Pre-Zero 
Param Response Response Response Response· 

02 0.05 

C02 0.02 

NOx 0.71 

co 0.51 

11.99 0.19 

8.69 0.43 

90.83 0.56 

11.99 

8.59 

88.72 

44.57 -0.14 43.97 

Start Time: 07:54:49 

End Time: 12:13:43 

System System 
Pre-Zero Pre"Mid 

Bias Bias 

0.6% 0.0% 

2.2% -0.6% 

-0.1% -1.2% 

-0.8% -0.7% 

THC N/A N/A 0.86 30.46 ... 1.0% -0.6% 
System Bias= 100% x (System Response- Analyzer Response) I (Span Value) 
System Drift= 100% x (System Post Response- System Pre Response) I (Span Value) 

For THC Measurements: 

• 
EPA Methods: 3A, 6C, 7E and 10 

Job Number: Day3 

System System System System 
Post-Zero Post-Mid Post-Zero Post-Mid 
Response Response Bias Bias 

0.09 11.89 0.2% -0.5% 

0.59 8.65 3.1% -0.2% 

2.29 92.58 0.9% 1.0% 

0.17 42.24 -0.4% -2.7% -1.08 29.61 1.3% -1.6% 

System ~ias= 100% x (System Response- Cylinder Gas Standard Value) I (Span Value) 

• 
System System 

Avg-Zero Avg-Mid 

·Zero Drift Mid Drift Response 'Response 

-0.5% -0.5% 0.14 11.94 

0.9% 0.3% 0.51 8.62 

1.0% 2.2% 1.42 90.65 

0.4% -2.0% 0.02 43.1 

0.3% -1.0% 0.97 30.03 



• 
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• 

Cyclonic Flow Test Summary 



• 
5/31/2012 

Procedure 1 
Baseline (Average of all thre.e levels) 

Procedure 2A 

Flow Probe in Level F is in Tandem with Sample Probe in Level C 
! CEMS and VOST Probes in Level A · 

I · Procedure 28 
Flow Probe in Level F is Opposite with Sample Probe in Level C 
CEMS and VOST Probes in Level A 

Procedure 2C 

Flow Probe in Level D is in Tandem with Sample Probe Level C 
CEMS and VOST Probes in Level A . Procedure 20 
Flow Probe in Level D is in Opposite with Sample Probe Level C 
CEMS and VOST Probes in Level A 

· Procedure 3A 

• 
General Dynamics 

Static Kiln Flow Results 

Joplin1 MO 

Flow Probe in Level F is in Tancfem with Sample Probes in Level C and D 
CEMS and VOST Probes in Level A 

Procedure 38 

Flow Probe in Level F is in Opposite with Sample Probes in Level C and D 
CEMS and VOST Probes in Level A 

Procedure 3C 
Flow Probe in Level F is in Tandem with Sample Probe Level C and Opposite with Sample Probe in Level D 
CEMS and VOST Probes in Level A 

Procedure 30 
Flow Probe in Level F is Opposite with Sample Probe in Level C and Tandem with Sample Probe in Level D 
CEMS and VOST Probes in Level A 

.• 

f_ 

• 
Velocity % Deviation Cyclonic Flow II 
ft/sec · from Baseline Result I 

38.31 NA PASS 

37.53 2% PASS 

36.97 4% PASS 

. 35.44 7% ..• PASS 

35.67 . 7% PASS 

. 36.56 5% PASS 

36.26 5% PASS 

37.28 3% PASS 

36.70 4% PASS 



05/31/12 - 06/01/12 

Procedure 1 
Baseline (Average of all three levels) 

Procedure 2A 

I Flow Probe in Level F is in Tandem with Sample Probe in Level C 
CEMS and VOST Probes in Level A 

Procedure 28 

F-low Probe in Level F is Opposite with Sample Probe in Level C 
CEMS and VOST Probes in Level A 

Procedure 2C 

Flow Probe in Level E is in Tandem with Sample Probe in Level C 
CEMS and VOST Probes in Level A 

. Procedure 20 
Flow Probe in Level E is Opposite with Sample Probe in Level C 
CEMS and VOST Probes in Level A 

Procedure 3A 

General Dynamics 

TTU Flow Results 
Joplin, MO 

' 

Flow Probe in Level F is in Tandem with Sample Probes in Level C and E 
CEMS and VOST Probes in Level A 

Procedure 38 

Flow Probe in Level F is Opposite with Sample Probes in Level C and E 
CEMS and VOST Probes in Level A 

Procedure 3C 
Flow Probe in Level F is in Tandem with Sample Probe in Level C and Opposite with Sample Probe in Level E 
CEMS and VOST Probes in Level A 

Procedure 30 
Flow Probe in Level F is Opposite with Sample Probes in Level C and in Tandem with Sample Probe in Level E 
CEMS and VOST Probes in Level A 

• • 

~--- ~--

Velocity % Deviation Cyclonic Flow 

(ft/sec) from Baseline Result 

53.8 NA PASS ' 

i 

54.3 -1% PASS 

55.3 -3% PASS 

54.4 -1% PASS 

54.9 -2% PASS 

53.8 >1% PASS 

54.3 -1% PASS 

54.2 -1% PASS 

.53.6 >1% PASS 

• 



•• 

• 

• 

Reference Method Manual Equipment 
Pretest Calibrations, Verifications, and Checks 



• • 

1/2 

TOTAL PRESSURE 11~. ""~ lf>IGIH -------------~-[12.70J71Lfr'" ~ 

01/4 [6.35) I t 1- - ~- - ~-~-~-__ • _ • _ , J CONNECTION - ~~~-;;-~~==E::;=-=-===:+::=::-----= ~ I 
~_l 

01/4 [6.35] -1(1-:-
STATIC PRESSURE 
CONNECTION (8) 0.040 (1.02] STATIC _/ 

PRESSURE HOLES EOUALL Y 
SPACED 

5 [127.00] 

f 
2-41/64 
[67.07] 

• 

I 1'--. 01/8 f3.18J 05/16 (7.94) --J ~ TOTAL PRESSURE 

l 

SP-2-A IlliTE I NAil!: 
04/12 

OWN 8V 

j-j-------------------~----------+---~~~ JS 
NO. CHANt'S.::: 

SCALE 1:2 

160 SERIES PITOT TUBE 

MATERIAL 

ANISH 

@ • CRITICAl.. Dlt.I£NSION 
STANOARO TOLERANCES UNLESS NOTm: 
AU DECIMA!. DIMENSIONS :t .005 
ALL ANCU:S ± 1' 

ss 

DWYER INSTRUMENTS, INC. APPO 
SY/OA.TE I T,.. MICHIGAN CllY, INDIANA 46360 U.SA 

~r-----~----~--~~--~--~~---
1 ::me<'"',.;;;,..,:-;""";;;;-~;;;;;::;;;;-;;~;;;·;;.,;;:-;;;;-;;:;;;;;-;..,.;;;-.;;;;.,.;;.:..,;;~;;; .. _;-;.,.;;-;;......,;; .. ;;;;-.::=";;;;;;;;;;;;;. ;;-_;;;.......,;;;;:.;-:.,.;;;-.,.,.;;;.....,.;-;;....,;;;"""':;o;;;;_;-;_;;;;;._;;;;-;;.,.;';_"""";;;;;..,.o;;;~;s;;o; ... w;;;:,.r.:o~;;::-;;...,;;;;;T:;;-;~;;;-·---,-:3:-i FR. NO. 

~-fw~withoulhwrftlel\.'*-toflllhd~ . 
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------------ OBRIEN 6 GERE 
ENGINEERS. INC 

Probe ID I TC-3A 

"S" T e Pitot Calibration 

Is the Pilot Level and Perpindicular'? NA 

Is There any Obslruction? NA 

Is the Pilot Damaged NA 

a, (-10• =a,=+ 10°) NA 

a, (-10° = a2 = + 10°) NA 

B, (-5• = B, =+5°) NA 

B2 (-5• = B2 = +5°) NA 

NA 

E> NA 

z = A Tan y (< 0.125") NA 

W= A Tan E> (< 0.03125") NA 

D, (3/16 = D, = 318") NA 

A NA 

N2D1 (1.05 = PA/01 = 1.5) NA 

Source: QualitY Assurance Handbook lor Air Pollulion Measuremenl 
System., Volume Ill, Stationary Source·Specific Melhods . 

EPA/6001R·941038c, September 30, 1994 

Initial Sample Probe Calibration Form 

Date 05/31/12 Technician I JLS 

. tr• - ~·-··- . . 

-··- I 1+1 - ~: 
Degr•• .lndlcatJng J.vel poaltlon for . 

detar~J~Ing a a •nd Q2. 

Degree Indicating Jevel poaltfon for 
. determining ~~ •nd p~. 

1.--). 
~r----~;;sr==~i@~S~~~·:J 

Degree lndlc.Ung Jevel poaltlon for 
determining e. 

Degree lndk::8Ung level position for 

dolemlnlng'Ythen calculate Z. 

Verification of "S" T e Pitot, Thermocou le and Nozzle Placement 

Does X Exceed 0. 75 Inches? NA 

Does Y Exceed 3 inches? NA 

A. Bottom View; ahowfng mlnln:Klf1' plot lub•nozzle Npar•Uon. 

Y ~ 7.62 em (3 ln.) 

Thermocou le Calibration 

Ambient R Boilin Water 0 R 
3 1 2 3 1 2 

Reference Temp 492 492 536 536 536 671 671 

Thermocouple Temp 492 492 535 535 535 671 671 

Difference(%) 0.0 0.0 0.0 -0.2 -0.2 -0.2 0.0 0.0 

Tempera lure values must be within t5% of reference lemperalure 

I certify that the probe ID TC-3A meets or exceeds all specifications, criteria and/or applicable design features and is 
herby assigned a pilot tube calibration factor Cpof 0.84. 

Certified By; ____ .....::;S.:..TG-=------ Date; __ ..:;.05:;;./3;:..;1:;.../1"'2'----

3 
671 

671 

0.0 

Initial TC-3A.xis 



!6-··-· • 'A'~ : ~ 
• • METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES 

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range. 

2) Record barometric pressure before and after calibration procedure. 

3) Run at tested vacuum (from OrifiCe Calibration Report), for a period of time 

necessary to achieve a minimum total volume of 5 cubic feet. 

4) Record data and information in the GREEN cells, YELLOW cells are calculated. 

DATE:I212120121 

METER PART#: MB-7 

K' 

FACTOR 

I ORIFICE#[ RUN # (AVG) 

G: 0.306 

0.306 

0.306 

G: 0.4268 

0.4268 

0.4268 

G: 0.4961 

0.4961 

0.4961 

G: 0.7131 

0.7131 

0.7131 

G: 0.8358 

0.8358 

0.8358 

INITIAL FINAL AVG (P..,) 

METER SERIAL#:~ 
CRITICAL ORIFICE SET SERIAL#:~ 

BAROMETRIC PRESSURE (in Hg):l 29.9 I I 29.9 I 29.9 

TESTED 

VACUUM 

(lnHg) 

20 

19 

18 

17 

16 

ELAPSED 

DGM TIME(MIN) 

AVG a 

I~'IM'-1 ~u I ~1"1"1"1"17 §§1 
=~ I ~~' I '7 I ~ I ~ 1 .. 1 " , .. h· § § 
,_ I =- I 7 I " I ~ H M , .. h· § § 
.. ml., .. ~~,0l.,I .. I .. I .. IMI: §§ 
""" 

1 
.. m 

1 ,.;n I " I " I " I ~ I " I :• § § 
USING THE CRmCAL ORiFICES AS CALIBRATION STANDARDS: 

(3) 

y 

5.6090 5.6081 .1.!!!19. 

AVG= 1.000 

Llli:§ ~ Q,W, 

AVG= Q,W, 

~ 9.1008 ~ 

AVG• ~ 

13.2499 ll:!!lli 0.987 

AVG• ~ 

15.4630 15.3325 ~ 

AVG= ~ 

The following equations are used lo calculate the standard volumes of a~ passed through the DGM, V m (std), and the critical 
orifice. V" (sld), and the DGM catibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAs METER cALIBRATtON FACToR, Y = [ o-:99o I 

(1) 

(2) 

(3) 

Vm..,,., = K, •Vm• Pbar+(l1H /13.6) 
Tm 

Pbar •0 
Vcr, •• n = K'• .Jramh 

= Net volume of. gas sample passed through DGM, corrected to standard conditions 
K, = 17.64 °Riin. Hg (Eng~sh), 0.3858 •K/mm Hg (Metric) 

. T m = Absolute DGM avg. temperature ("R -English. °K- Metric) 

= Volume of gas sample passed through the critical orifiCe, corrected to standard conditions 
T.,.0 = Absolute ambient temperature ("R ·English. °K. Metric) 

Jlcr(J.,u, 
Y=--

K' = Average K' factor from Critical Orifice Calibration 

= DGM calibration factor 

Vn'<""J) 

AVERAGE '-'He =c -2-.-o1 - 1 

L\Ha~ "' ( .!illJ!. )
2 

L\H (V m(std)) 
V.,.(std) Vm 

v•h Dlff y% Dlff 

to with other 

~rag_eY orifices 

0.96 2.00 

-1.02 -1.27 

0.25 1.29 

.0.31 .0.43 

0.12 0.43 

.:!..&2 

1.,l!! 

2.01 

2.09 

~ 

V~\ENV\Oio.01\SaurQ2T~~DidlunmJ~\DryGMMckn~12W:tl702·21-12_. 



• • • 
~ O'BRBEN6GERE 

Initial lmpinger Outlet Thermocouple Calibration 

1 Ice Bath ,I Ambient ,~ . ,J Hot Water Bath ... ~. ·1----...,.---:----i 
10 Number l Reference Thermocouple D . ti • <L Reference Thermocouple D . ti • • •. ·~L Reference Thermocouple De . ti • . . • . Tech . . Date 

Temperature ("Rkil emperature ("Rk evta on · • Temperature ("Rk emperature ("Rk evta on ~fTemperature ("Rk emperature ("Rk vta on ~ ~t-··' ntctan Performed 

10·1 493 492 -0.2% 515 515 0.0% . oc 672 670 -0.3% > MAS 01118112 
10-2 493 492 -0.2% . . 515 514 -0.2% ;' '· ~· 672 670 -0.3% •. _,:-,. MAS 01118112 

~ .... ~ ... · .. . .... 
10-3 493 493 0.0% 515 514 -0.2% L :.·. 672 670 -0.3% c< MAS 01118112 
10-4 493 492 -0.2% 515 515 0.0% ·:< •• ' 672 670 -0.3% ; . I MAS 01118112 I 

10~5 493 492 -0.2% 515 513 -0.4% ~ · -:"- 672 670 -0.3% :;· 'f MAS 0111a112 
10-6 493 493 0.0% 515 513 -0.4% :. • 672 670 ·0.3% • "' •: MAS 01118112 I 

10-8 493 493 0.0% , 515 513 -0.4% ~ • 672 670 -0.3% .• - ·=!, MAS 01118112 
,-\ ' 

10-10 493 492 -0.2% 515 514 ·0.2% ~'. ·;; 672 670 ·0.3% '•. MAS 01118112 
10-11 493 488 -1.0% 515 514 -0.2% • •. : 672 670 · -0.3% , :· MAS 01118112 
10-12 493 488 -1.0% 515 514 -0.2% •· ·. 672 670 -0.3% . ' MAS 01118112 

~ ~-. ·~~·: ..... 
1------+------+----1,. ~-.. ,1----+----

··~.. ;n~; ; : .. ~~----+----
+------+------~-----i. -~" .. _._ .. ' ·1-----+-----
1------+-----4----1~- ,,· ~·· ;; __ .. ~ ~~-----+----
1------+------+----l·-· = ; .• ::·.1-----+----

-· ·,~;~ :··~,~.~ 
1-------f-----f-----l·. ···'.-1------+---

. ' ~ ... ·1----+-----
~~ : :. -~ '1-----1-----

... ,I • 

1------+-------+----~" ' . ·r-----+-----
1-------11------1:__---l .. ·' ·J-----+---
1---------,t--------tr----i•"' I •.1----+-----

L-----L--~------L-----~---~--L------~------L----L-~--------L-__________ _L ______ L_ __ _L ______ L___ --

Reference Thermocouple: Fluke SIN: 83450033 or SIN 90460057 traceable to the Untied States National Institute of Standards and Technology 
•Acceptable Deviation: 1.5% 

v.~\fH\/\Oo.01~TaUr~gU;"""'"'""~~Caler ... ....,...OulleG\.."012Vtaii.O.CIIf_..am 



• • • 
~ O'BRIEN 6 GERE Initial Oven Box Thermocouple Calibration 

ID Number 

08-1 
08-2 
08-3 
08-4 
08-A 
08-8 
08-5 
08-C 
08-6 
08-7 
08-D 

Ice Bath 
Reference I Thermocouple 0 . . • , 

Temperature (0 R) Temperature (0R)I ev•atlon 1-
493 I 493 I 0.0% 
492 492 0.0% 
492 491 .0.2% 
AO? 488 -o.8~ 

492 492 

~- ---

Date 
Performed 

•· 515 515 0.0% -~ 672 672 0.0% •· •· JLS 02/09/11 
• !P ... -. ~· ·,. 

. , 515 515 0.0% . ~- .·. ~ 672 670 .0.3% .- ; JLS 02/22/11 

. 515 514 -0.2% ·~·:,~~-~ 672 670 .0.3% ; : :~ JLS 02/22/11 
515 512 -0.6% :·." £: 672 672 0.0% ··~~ • . JLS 02/22/11 
515 515 0.0% ::-- .; · 672 672 0.0% 1.' :·-~ JLS 02/22/11 

·~- I ~-~'" I·, . .- 533 534 0.2% ~~---'.. ~: 671 668 .0.4% ~~~;~;_~:. NAG 05/19/07 
-" . . s15 s1s o.o% ;~.·.A 672 67o -0.3% ~ .. ~~::· JLS 02122111 

0.0% 
492 492 0.0% 
492 488 -o.8% 

.• . 533 530 -0.6% :::.~:~~-; 670 670 0.0% ~.:s.> NAG 05/19/07 
.... ~ • 5 5 2°' ;...-~-. ·.• 7 67 0 °'- "".. •· ~- 8PG 12/ 3/ 5 ·~u I v."" r; · · .' 36 53 -0. ro i:: ~~! 6 a a .Oro ::.:·:·~· 1 a 

'1 536 536 0.0% ·•· .. -~· 670 670 0.0% ~· > ~. 8PG 12/13/05 
.• I ''·•'lo ""fi! :" •-. • 
. 524 525 0.1% c ·:.j ' 668 668 0.0% ~ ·. : ·~ BAG 04/27/06 

~~ ~ ~ ~~~: -~ 
t .:./· .. J ~it,.r ... '-" ....... ' . "'-. -~ .. _..,_ :•; : .. ...,....._....., 

492 492 0.0% 
492 493 0.2% 

492 492 0.0% 
492 492 0.1% 

r-------------+-------------;-------_,0. 
'• 

I :." -~ ·:1------+-----~1------1~:'~ .,J• '~ 
....... < : .~ .... \~ 

~~·~ f!tl-----+-----1 
•• 1 !.·.~ ~-

... ~ ·. ;'i w-~.:1-----+------1 

• --~ 4 i~ - :~ ~ 1-----+-----l 
-~1',1. .• ~ .~-: "";:1-----+-----l 
:~:· .• ... '"'· .·1-----+-----l "' ~~·r--------------+--------------~------~ ... 

,.• ~. ~:!' .. ·: 

Reference Thermocouple: Fluke SIN: 83450033 or SIN 90460057 traceable to the Untied States National Institute of Standards and Technology 
•Acceptable Deviation: 1.5% · 

O'Brien & Gere V~IEN\I'DPM\Se~ReT~IE~~ni~O..'fM:.ai~'OM1BoxosVnlt0&CAI2011.lb\2005 



• 
DRY GAS METER CALl BRA TION USING LOW FLOW CRITICAL ORIFICES 

1) Select the orifice closest to the expected operating flow rate and insert in meterbox inlet. 

2) For pretest calibration, leak check the system. Leak checking is not necessary for post-test calibrations. 
3) Set vacuum as close as possible to the Orifice Calibration Report tested vacuum. 

4) Observe the DGM dial, start timing as the needle passes the zero reference. Allow a minimum 

of 5 revolutions (pretest) or 3 revolutions (post-test) and stop timing again at the zero reference. 
5) Record readings in ouUined boxes below, other columns are automatically calculated. 

• 

METERPART#:, --·---

METER SERIAL I#:~ 
CRmCAL ORIFICE S~T SERIAL#:~ 

INITIAL 

Bar. Pressure (in Hg.) I 29.4 I 

ORIFICE K' TESTED 

NOMINAL FACTOR VACUUM 1--
FLOW(LPM) RUN# (AVG) (in Hg) 

G: 0.4466 16.5 

0.4466 16.5 

0.4466 16.5 

G: 0.811 16 

0.811 16 

0.811 16 

G: 1.128 14 

1.128 14 

1.128 14 

l 
J 

OGM READINGS (Liters) J 
INITIAL j 

1,465.0 

1,470.0 

1,475.0 

1,435.0 

1,440.0 

1,445.0 

1,450.0 

1,455.0 

1,460.0 

ANAL j NET(Vm) j 
. 

1,470.0 

1,475.0 ' 

1,481.0 . 

1,440.0 

1,445.0 

1,450.0 

1,455.0 

1,460.0 

1,465.0 

5.0 

5.0 

6.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

TEMPERATURES "C 

l OGM INLET jOGM OUTLET j 
AMBIEN11NITIAtj_ FINAtj_INITIAij_ FINAtj_ 

21 25 27 25 26 

21 Xl 28 26 Xl 

21 28 29 27 28 

21 24 25 24 24 

21 24 25 24 24_ 

21 25 25 24 24 

21 25 26 25 25 

21 26 26 25 25 

21 26 27 25 26 

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:14 
The following equations are used lo calculate the standard volumes of air passed lhrough the DGM, Vm (sld), and the critical oriftee, Va 
(std), and the DGM calibration faclor, Y. These equations are aulomaticatly calculaled in the spreadsheet above. 

OGM 

AVG 

25.75 

Xl 

28 

24.25 

24.25 

24.5 

25.25 

25.5 

26 

FINAL 

I 29.4 I 

ELAPSED 

TIME 

a (Min.OO) 

E§ 0 

06 

5.10 

5.16 

5.14 

§ 1 

3 

(1) Vm (std) = K, Vm P.,.,+ (P,..13.6) 

Tm 
= Net volume of gas sample passed through DGM, corrected to standard conditions 

K, = 17.64 °Riin. Hg (English), 0.3858 "K/mrn Hg (Metric) 

(2) Ver (std) = 

(3) Y= 

p 0 
K'~ 

T m = Absolute DGM avg. temperature ('R - English, °K- Metric) 

= Volume of gas sample passed through the critical orifice, corrected to standard conditions 
T..,.. = Absolute ambient temperature ('R- English, °K- Metric) 

vcr (std) 
K' = Average K' factor frOm Critical Orifice Calibration 

= DGM calibration factor 
Vm (std) 

### 

AVG(P.,,) 

29.4 

DGM 

PRESSURE 

P., Qn H20) 

§ 
§ 3 

4 

§ 6 

6 

• 

Each Y must be :1: 2.0% from the average (pretest) 

or :1: 5.0% from the average (post-test) 

~ 

l 111 l (2) l (3) J V~OON J Vm(STD) V .. (STD) y 

4.8315 

4.8114 

5.3808 

5.3637 

1.1137 

1.1148 

5.7545 6.3109 1.0967 

AVG Y@ 0.57LPM =I 1.1084 I 
4.8608 

4.8595 

5.2846 

5.3467 

1.0872 

1.1003 

4.8567 5.3260 1.0966 

AVG y@ 1.10 LPM =I 1.0947 I 
4.8469 

4.8428 

4.9578 

4.9145 

1.0229 

1.0148 

4.8347 4.7992 0.99Xl 

AVG y@ 2.00 LPM =I 1.0101 I 

AVG y. I 1.0711 I 

0.48 

0.58 

-1.06 

.0.69 

0.51 

0.18 

1.26 

0.46 

·1.73 

VB 3 062212.xls 

'-
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• 

• 

Reference Method Manual Equipment 
Post-Test Calibration Checks 



• 
~~ti D'BAIEI~ 6 GERE 

POST TEST DRY GAS METER CALIBRATION 

METER BOX II: c:::;;:::] 
CRITICAL ORIFICE SET SERIAL#:~ 

K" TESTED 

FACTOR 

~-

-~VG)_ (in _lig) 

[]: 
0:~ 
D:~ 

0.4961 19 

0.4961 19 

0.4961 19 

124.50 132.738 

132.738 140.960 

L .. 140.960 149.165 

1 I I 

I I I 

- 8.238 

8.222 

8.205 

70 

70 

~0 

• 

INITIAL FINAL AVG (P.,,) 

BAROMETRIC PRESSURE (in Hg): I 29.75 I I 29.751 [::;;;::] 

73 73 73 

73 74 73 

75 75 73 

73 

73 

73 

73 

73.25 

73.125 13.00 
§ 5 

5 

13.00 

13.00 

~ 

8.1263 

8.1114 

8.3366 

lillli2 

lillli2 
AVGz 

~ 

~ 

~ 

~ 

• 

.!!J!l! 

L--~- r l-r- 1 
I I I I I I 

§§ 
§§ 

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = [ 1.026 ] 

PRE-DETERMINED DRY GAS METER CALIBRATION FACTOR, y =I 0.990 I 
PERCENT DIFFERENCE =I ~ 3·6 I 

V:\Off~ee-Ops\ENV\Oiv01\Source Testing\Equipmenl calibration Data\Post Test caltbrations\Meter Boxes\20121MB71MB7_071912.xls 

~ 

~ 

~ 



POST TEST DRY GAS METER CALl BRA TION 

DATE: I .. ···-· ·- I 
TECHNICIAN: STG 

METER BOX##:~ 
CRITICAL ORIFICE SET SERIAL#:~ 

K' TESTED 

FACTOR VACUUM 

LoRIFICE # I RUN# (AVG) (lnHg) 

D:EE 
D: 0.4961 19.5 

0.4961 19.5 

0.4961 19.5 

D:EE 

• 

I 1-1 
725.602 733.635 

740.144 748.166 

748.166 7Ss.188 

I I I 

.o 

.0 

.0 

8.033 

8.022 

8.022 

.0 

.0 

.o 

INITIAL FINAL AVG (P..,) 

BAROMETRIC PRESSURE (in Hg):l 29.5 I I 29.5 I 29.5 

1-1 1-1 II 
69 70 71 71 71 

69 74 74 72 72 

69 74 74 73 73 

11101 

DGM 

AVG 

0 

0 

0 

70.75 

73 

73.5 

0 

0 

0 

§§ 
§ 4 

4 

13.00 

13.00 

13.00 

§§ 

7.9082 

LlliA 

~ 

AVG= 

8.2744 

!,llii 

!,llii 
AVGz 

AVG= 

1.046 

1.052 

~ 
1.051 .!!:2!!. 

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = c 1.051 ] 

PRE-DETERMINED DRY GAS METER CALIBRATION FACTOR, y =I 1.008 I 
PERCENT DIFFERENCE =I 4·2 I 

• MB.2.xls 

1.91 

l:ll 
1.90 



• 
POST TEST DRY GAS METER CALl BRA TION 

DATE:I uo-•v•• I 

TECHNICIAN: STG 

METER BOX#:~ 
CRITICAL ORIFICE SET SERIAL#:~ 

K' TESTED 

FACTOR VACUUM 

(AVG) (inHg) 

D:~ 
[]: 0.4961 18 

0.4961 18 
~ 0 

0.4961 18 

D:~ 

~-·-[] 

721.516 730.030 

730.030 738.685 

738.685 747.185 

F-I-J 

.0 

.0 

.0 

8.514 

8.655 

8.50 

.0 

.0 

.0 

• • 

INITIAL FINAL AVG (P..,) 

BAROMETRIC PRESSURE (in Hg):l 29.2 I I 29.2 I 29.2 

EJIITJ 
72 75 75 75 75 

72 75 75 n 75 

72 76 n 76 n 

F I II II 

DGM 

AVG 

0 

0 

0 

75 

75.5 

76.5 

0 

0 

0 

ELAPSED 

TIME (MIN) 

9 

§§ 
AVG= 

1.15 ~ 8.1671 !!.l!M 

~ !!J.ill Q.ill 

U!ll !!J.ill Q.ill 
AVGz 0.989 J!.M 

§§ 
AVG= 

AVERAGE DRY GAS METER CALIBRATION FACTOR, y = [ 0.989 I 
PRE-DETERMINED DRY GAS METER CALIBRATION FACTOR, y =I 0.984 I 

PERCENT DIFFERENCE =I 0·5 I 

MB4_07 _18-12.xls 

~ 

~ 

~ 



• • 
DRY GAS METER CALIBRATION USING LOW FLOW CRITICAL ORIFICES 

1) Select the orifice closest to the expected operating flow rate and insert in meterbox inlet 

2) For pretest calibration, leak check the system. Leak checking is not necessary for post-test calibrations. 
3) Set vacuum as close as possible to the Orifice Calibration Report tested vacuum. 

ORIFICE 

NOMINAL 

4~ Observe the DGM dial, start timing as the needle passes the zero reference. Allow a minimum 
of 5 revolutions (pretest) or 3 revolutions (post-test) and stop timing again at the zero reference. 

5) Record readings in outiined boxes below, other columns are automatically calculated. 

K' 

FACTOR 

TESTED 

VACUUM 

METER SERIAL I#:~ 
CRITICAL ORIFICE SET SERIAL 1#:~ 

INITIAL 

Bar. Pressure (in Hg.) I 29.5 I 

TEMPERATURES •c 

FINAL 

I 29:;] 

ELAPSED 

AVG(P..,) 

29.5 

DGM 

• 

Each Y must be :1: 2.0% from the average (pretest) 

or :1: 5.0% from the average (post-test). ! 
FLOWtLPM) 

r-
RUN# 

c::J: 
c::J: 
c::J: 

(AVG) (inHg) 
l DGM READINGS (liters) J 
l INITIAL l l NET(Vm) l FINAL 

E§ 
l DGM INLET looM ouTLET I DGM TIME PREssu·RE I (1) I (2) I (3) 

I VA~TION I AMBIENti INITIAL' FINALjiNITIALj_ FINAL' 0 (Min.OO) AVG PmfmH,O) Vm(STD) V.,.(STD) y 

0.4466 16.5 

0.4466 16.5 

0.4466 16.5 

0.811 16 1,968.0 1,973.0 

0.811 16 1,9n.o 1,982.0 

0.811 16 1,992.0 1,997.0 

1.128 14 

1.128 14 

1.128 14 I I I, 

.0 

.0 

.o 

5.0 

5.0 

5.0 

.0 

.0 

.0 

I I I I I I 
22 23 23 23 23 

22 23 23 23 23 

22 23 23 23 23 

I I I I I I 
USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: 

The following equations are used to calculate the standard volumes of airpassed through the DGM, Vm (std), and the critical onf~ee, Va (std), and 
the DGM calibration faclor, Y. These equations are automatically calculated in the spreedsheet above. 

0 

0 

0 

23 

23 

23 

0 

0 

0 

§§ 
§ 3 

3 

~ 
Gj 

§§ 

o.o 

0.0 

0.0 

0.0 

#DN/Ot 

#ONto I 

0.0 0.0 #ON/01 

AVG y@ 0.57LPM =I #DN/01 I 
4.8930 

4.8942 

5.2313 

5.2209 

1.0691 

1.0668 

4.8942 5.2209 1.0668 

AVG y@ 1.10 LPM =I 1.0676 I 
0.0 

0.0 

0.0 

0.0 

#ON/01 

#DN/01 

0.0 0.0 #ON/01 

AVG y@ 2.00 LPM K I #DN/01 I 

Average Dry Gas Meter Calibration Factor, Y = I 1.0676 I 
(1) Vm (std) = K, Vm P,.,+ (P.,,13.6) 

Tm 
= Net volume of gas sample passed through DGM, corrected to standard conditions 

K, = 17.64 "Riin. Hg (English), 0.3858 "KKmm Hg (Mebic) Pre-determined Dry Gas Meter Calibrationt=:ii1 .. 1 I 
Factor, Y = 

P,..e 
T m = Absolute DGM avg. temperature ("R- English, "K- Metric) 

(2) V.,(std)= K' --v-:r:;;- J = Volume of gas sample passed through the critical orifice, corrected to stand and conditions 
· T.,., = Absolute ambient temperature ("R- English, °K- Mebic) 

Percent Difference = I -0.3 I 

(3) Y= v.,(std) 
K' = Average K' factor from Critical Oriftce Calibration 

= DGM calibration fa~or 
Vm (std) 

VB 3 071g12.x1s 

#DN/01 

#DN/01 

#ON/01 

0.15 

4:1.07 

4:1.07 

#DN/01 

#DN/01 

#DN/01 
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PCDD/PCDF 
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• O'Brien & Gere Inc of North America 

SampleiD: M23/0010-SK-Rl-COMBINED 

Trace Level Organic Compounds 

Lot- Sample# .... : H2G020403- 001 Work Order# ••.. : MVELGIAA Matrix •••• : AIR 
Date Sampled ...• : 06/26112 Date Received •..• : 06/29/12 Dilution Factor: 
Prep Date •••• : 07./02/12 Analysis Date .••• : 07/17/12 
Prep Batch # ••.• : 2184046 
Initial Wgt!Vol: 1 Sample Instrument ID •..• : M2A Method: SW846 0023A/8290 
Analyst ID •••. : Kathryn B. Lay 

MINIMUM ESTIMATED 
PARAMETER RESULT LEVEL DETECTION LIMIT UNITS 

2,3,7,8-TCDD ND 20 2.9 pglsamplc 
TotaiTCDD 11 QJ 20 2.9 pg/sample 
1,2,3,7,8-PcCDD ND 100 1.9 pglsamplc 
Total PeCDD 1.7 QJ 100 1.9 pg/sample 
I ,2,3,4, 7 ,8-HxCDD ND 100 . 1.5 pglsamplc 
1,2,3,6,7,8-HxCDD ND 100 1.4 pglsamplc 
1,2,3,7,8,9-HxCDD ND 100 1.4 pglsamplc 
TotaiHxCDD 8.9 QJ 100 1.4 pglsample 
1,2,3,4,6,7,8-HpCDD 5.3 QBJ 100 1.7 pglsample 
TotalHpCDD 9.6 JQB 100 1.7 pg/sample • OCDD 18 BJ 200 1.7 pg!sample 
2,3,7,8-TCDF 14 J 20 2.3 pg!sample 
TotaiTCDF 110 Q 20 2.3 pg/sample 
1,2,3, 7,8-PeCDF 5.6 QJ 100 1.7 pglsample 
2,3,4,7,8-PeCDF 3.1 QJ 100 1.8 pg/sample 
Total PeCDF \ 39 QJ 100 1.7 pg/sample 
1,2,3,4,7,8-HxCDF 8.8 J 100 1.2 pg/sample 
1,2,3,6,7,8-HxCDF 2.2 J 100 1.1 pg/sample 
2,3,4,6,7,8-HxCDF ND 100 1.1 pglsample 
1,2,3,7,8,9-HxCDF ND 100 1.3 pglsample 
TotaiHxCDF 18 JQ 100 1.2 pg/sample 
1,2,3,4,6,7,8-HpCDF 7.5 QJ 100 1.2 pg/sample 
I ,2,3,4, 7 ,8,9-HpCDF ND 100 1.6 pglsamplc 
TotalHpCDF 9.9 JQ 100 1.4 pg/sample 
OCDF 15 QBJ 200 2.0 pg/sample 

• 
1\qknxsqll \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rcv4.rpt 7/18/2012 



Lot- Sample# .... : 

Date Sampled .... : 

Prep Date .... : 

Prep Batch# .... : 

Initial WgtNol: 
Analyst ID ••.• : 

H2G020403- 001 

06/26/12 
07/02/12 

2184046 

I Sample 
Kathryn B. Lay 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 

13C-1,2,3,7,8-PeCDD 

13C-1,2,3,6,7,8-HxCDD 

13C-1,2,3,4,6,7,8-HpCDD 

13C-OCDD 

13C-2,3,7,8-TCDF 

13C-1,2,3,7,8-PcCDF 

13C-1 ,2,3,6, 7 ,8-HxCDF 

13C-1,2,3,4,6,7,8-HpCDF 

SURROGATE 

37C14-2,3,7,8-TCDD 

13C-1,2,3,4,7,8-HxCDD 

13C-2,3,4,7,8-PcCDF 

13C-1 ,2,3,4, 7 ,8-HxCDF 

13C-1,2,3,4,7,8,9-HpCDF 

QUALIFIERS 

O'Brien & Gere Inc of North America 

Sample ID: M23/0010-SK-Rl-COMBINED 

Trace Level Organic Compounds 

Work Order# .... : 
J 

Date Received .... : 

Analysis Date .... : 

Instrument ID .... : 

PERCENT 
RECOVERY 

82 

78 

85 

85 

84 

86 

76 

76 

78 

PERCENT 
RECOVERY 

95 

101 

102 

101 

117 

MVELGIAA 

06/29/12 

07117/12 

M2A 

B Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

Estimated Result. 

Q Estimated maximum possible concentration (EMPC). 

\\qknxsqll \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rev4.rpt 

Matrix .... : AIR 

Dilution Factor: 

Method: SW846 0023A/8290 

RECOVERY 
LIMITS 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

RECOVERY 
LIMITS 

70- 130 

70- 130 

70- 130 

70- 130 

70- 130 

• 

• 
7118/2012 



• O'Brien & Gere Inc of North America 

Sample JD: M23/0010-SK-R2-COMBINED 

Trace Level Organic Compounds 

Lot - Sample # .... : H2G020403 - 002 Work Order# ..•• : MVELK1AA Matrix .•.. : AIR 
Date Sampled ••.. : 06/26/12 Date Received .••• : 06/29/12 Dilution Factor: 
Prep Date .•.. : 07/02/12 Analysis Date ...• : 07/17/12 ' 
Prep Batch# .••• : 2184046 
Initial WgtNol: 1 Sample Instrument ID •..• : M2A ·Method: SW846 0023A/8290 
Analyst ID ...• : Kathryn B. Lay 

MINIMUM ESTIMATED 
PARAMETER RESULT LEVEL DETECTION LIMIT UNITS 
2,3, 7,8-TCDD ND 20 3.4 pglsample 
TotalTCDD 4.2 QJ 20 3.4 pglsample 
1,2,3,7,8-PcCDD ND 100 2.0 pglsamplc 
Total PeCDD 1.4 QJ 100 2.0 pg/sample 
1,2,3,4,7,8-HxCDD ND 100 1.7 pglsample 
1,2,3,6,7,8-HxCDD ND 100 1.6 pglsamplc 
1,2,3,7,8,9-HxCDD ND 100 1.7 pglsamplc 
TotalHxCDD 12 QJ 100 1.7 pglsample 
1,2,3,4,6, 7,8-HpCDD 4.1 QBJ 100 2.4 pg/sample 

• TotalHpCDD 9.9 JQB 100 2.4 pg/sample 
OCDD 24 BJ 200 1.8 pglsample 
2,3,7,8-TCDF 7.3 QJ 20 2.4 pglsumple 
TotalTCDF 29 QJ 20 2.4 pglsample 
1,2,3,7,8-PeCDF ND 100 1.7 pglsamplc 
2,3,4,7,8-PcCDF ND 100 1.7 pglsamplc 
Total PeCDF 8.7 QJ 100 1.7 pg/sample 
1,2,3,4, 7,8-HxCDF 3.9 J 100 1.1 pglsample 
1,2,3,6,7,8-HxCDF ND 100 1.0 pglsample 
2,3,4,6, 7,8-HxCDF 2.4 J 100 1.1 pglsample 
I ,2,3, 7 ,8,9-HxCDF ND 100 1.2 pglsample 
TotaiHxCDF 8.8 QJ 100 1.1 pg/sample 
1,2,3,4,6,7,8-HpCDF 7.9 QJ 100 1.4 pglsample 
1,2,3,4,7,8,9-HpCDF ND 100 1.8 pglsample 
TotaiHpCDF 7.9 QJ 100 1.6 pg/sample 
OCDF 9.0 BJ 200 2.3 pglsamP.Ie 

• 
\\qknxsq II lqdsapps\SOG _ Stnd\SOG _ Stnd _ Rcv4.rpt 7/18/2012 



Lot - Sample # .... : 

Date Sampled .... : 

Prep Date .... : 

Prep Batch # .... : 

Initial Wgt/Vol: 
Analyst ID .... : 

H2G020403 - 002 

06/26/12 

07/02/12 

2184046 

1 Sample 
Kathryn B. Lay 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 

13C-1 ,2,3, 7 ,8-PcCDD 

13C-1,2,3,6,7,8-HxCDD 

13C-1,2,3,4,6,7,8-HpCDD 

13C-OCDD 

13C-2,3,7,8-TCDF 

13C-1,2,3,7,8-PcCDF 

13C-1 ,2,3,6, 7 ,8-HxCDF 

13C-1,2,3,4,6,7,8-HpCDF 

SURROGATE 

37C14-2,3,7,8-TCDD 

13C-1,2,3,4,7,8-HxCDD 

13C-2,3,4,7,8-PcCDF 

13C-1,2,3,4,7,8-HxCDF. 

13C-I ,2,3,4, 7 ,8,9-HpCDF 

QUALIFIERS 

O'Brien & Gere Inc of North America 

Sample ID: M23/0010-SK-R2-COMBINED 

Trace Level Organic Compounds 

Work Order# .... : 

Date Received .... : 

Analysis Date .... : 

Instrument ID .... : 

PERCENT 
RECOVERY 

86 

82 

91 

84 

76 

90 

79 

83 

76 

PERCENT 
RECOVERY 

95 

103 

106 

102 

110 

MVELKIAA 

06/29/12 

07/17/12 

M2A 

B Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

Estimated Result. 

Q Estimated maximum possible concentration (EMPC). 

\\qknxsql1 \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rev4.rpt 

Matrix .... : AIR 

Dilution Factor: 

Method: SW846 0023N8290 

RECOVERY 
LIMITS 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

RECOVERY 
LIMITS 

70- 130 

70 ~ 130 

70- 130 

70- 130 

70- 130 

• 

• 

• 
7/18/2012 



• O'Brien & Gere Inc of North America 

Sample ID: M23/0010-SK-R3-COMBINED 

Trace Level Organic Compounds 

Lot - Sample # .••• : H2G020403 - 003 Work Order# .... : MVELLIAA Matrix .... : AIR 
Date Sampled .... : 06/27/12 Date Received; ... : 06/29/12 Dilution Factor: 
Prep Date .... : 07/02112 Analysis Date .... : 07117112 
Prep Batch# .... : 2184046 

. Initial Wgt/Vol: 1 Sample Instrument ID .... : M2A Method: SW846 0023A/8290 
Analyst ID .... : Kathryn B. Lay 

\ 

MINIMUM ESTIMATED 
PARAMETER RESULT LEVEL DETECTION LIMIT UNITS 
2,3,7,8-TCDD ND 20 3.4 pglsamplc 
Tota!TCDD 10 QJ 20 3.4 pg/sample 
1,2,3,7,8-PcCDD ND 100 2.1 pglsamplc 
Total PeCDD 3.4 QJ 100 2.1 pg/sample 
1,2,3,4,7,8-HxCDD ND 100 1.7 pglsamplc 
1,2,3,6,7,8-HxCDD ND 100 1.6 pglsamplc 
I ,2,3,7,8,9-HxCDD ND 100 1.6 pglsamplc 
Tota!HxCDD 7.2 QJ 100 1.6 pg/sample 
1,2,3,4,6,7,8-HpCDD 4.9 BJ 100 2.3 pg!sample 
TotalHpCDD 9.8 QJB 100 2.3 pg!sample • OCDD 20 BJ 200 2.2 pg/sample 
2,3,7,8-TCDF 9.5 QJ 20 2.5 pg/sample 
TotaiTCDF 37 JQ 20 2.5 pg!sample 
1,2,3,7,8-PeCDF ND 100 1.8 pglsamplc 
2,3,4,7,8-PcCDF ND 100 '1.8 pglsamplc 
Total PeCDF 2.3 QJ 100 1.8 pg/sample 
1,2,3,4,7,8-HxCDF 3.6 QJ 100 1.2 pg!sample 
1,2,3,6,7;8-HxCDF 1.3 QJ 100 1.0 pg/sample 
2,3,4,6,7,8-HxCDF ND 100 1.1 pglsamplc 
1,2,3,7,8,9-HxCDF ND 100 1.3 pglsamplc 
Total HxCDF 7.1 JQ 100 1.1 pglsample 
1,2,3,4,6, 7,8-HpCDF 5.0 QJ 100 1.3 pglsample 
1,2,3,4,7,8,9-HpCDF ND 100 1.6 pglsample 
TotalHpCDF 5.0 QJ 100 1.4 pg!sample 
OCDF 8.4 BJ 200 1.9 pglsampl~ 

• 
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Lot - Sample # .... : 

Date Sampled .... : 

Prep Date .... : 

Prep Batch# .... : 

Initial WgUVol: 
Analyst ID .... : 

H2G020403 - 003 

06/27/12 

07/02/12 

2184046 
1 Sample 
Kathryn B. Lay 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 

13C-1,2,3,7,8-PcCDD 

13C-1,2,3,6,7,8-HxCDD 

13C-1,2,3,4,6,7,8-HpCDD 

13C-OCDD 

13C-2,3,7,8-TCDF 

13C-1,2,3,7,8-PcCDF 

13C-1,2,3,6,7,8-HxCDF 

13C-1 ,2,3,4,6,7 ,8-HpCDF 

SURROGATE 

37C14-2,3, 7,8-TCDD 

13C-1,2,3,4,7,8-HxCDD 

13C-2,3,4,7,8-PcCDF 

13C-1,2,3,4,7,8-HxCDF 

13C-1 ,2,3,4, 7 ,8,9-HpCDF 

' 

QUALIFIERS 

O'Brien & Gere Inc of North America 

Sample ID: M23/0010-SK-R3-COMBINED 

Trace Level Organic Compounds 

Work Order# .... : 

Date Received .... : 

Analysis Date .... : 

Instrument ID .... : 

PERCENT 
RECOVERY 

85 

84 

91 

88 

79 

87 

81 

83 

82 

PERCENT 
RECOVERY 

95 

102 

105 

102 

103. 

MVELLIAA 

06/29/12 

07/17/12 

M2A 

B Method blank contamination. The associated method blank contains the target analytc at a reportable level. 

Estimated Result. 

Q Estimated maximum possible concentration (EMPC). 

\\qknxsqll \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rev4.rpt 

Matrix .... : AIR 

Dilution Factor: 

Method: SW846 0023A/8290 

RECOVERY 
LIMITS 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

RECOVERY 
LIMITS 

70- 130 

70- 130 

70- 130 

70- 130 

70- 130 

• 

• 

• 
7118/2012 



• O'Brien & Gere Inc of North America 

Sample ID: M23/0010-TTU-Rl-COMBINED 

Trace Level Organic Compounds 

Lot- Sample# .... : H2G020403 - 004 Work Order# .... : MVELMIAA Matrix .... : AIR 
Date Sampled .... : 06/27112 Date Received .... : 06/29112 Dilution Factor: 
Prep Date .... : 07/02/12 Analysis Date .... : 07117112 
Prep Batch# .... : 2184046 
Initial W~t/Vol: I Sample . Instrument ID .... : M2A Method: SW846 0023N8290 
Analyst ID .... : . Kathryn B. Lay 

MINIMUM ESTIMATED 
PARAMETER RESULT LEVEL DETECTION LIMIT UNITS 
2,3,7,8-TCOO NO 20 2.8 pg/salr!plc 
TotaiTCDD 8.0 JQ 20 2.8 pg/sample 
1,2~,7,8-Peqm 4.4 QJ 100 2.1 pg/sample 
Total PeCDD 18 QJ 100 2.1 pg/sample 
1,2~,4,7,8-HxCDD 2.9 QJ 100 1.6 pg/sample 
1,2~,6,7,8-HxCDD . 12 QJ 10Q 1.5 pg/sample 
1,2~, 7,8,9-HxCDD 10 J 100 1.6 pg/sample 
TotaiHxCDD 85 QJ 100 1.6 pg/sample 
1,2~,4,6,7,8-HpCDD 370 B 100 2.2 pg/sample 
TotaiHpCDD 570 B 100 2.2 pg/sample • OCDD 1300 B 200 2.3 pg/sample 
2,3,7,8-TCDF 9.8 J 20 2.3 pg/sample 
TotaiTCDF 52 QJ 20 2.3 pg/sample 
1,2,3,7,8-PcCOF NO 100 1.7 pg/samplc 
2,3,4, 7,8-PeCDF 4.2 QJ 100 1.7 pg/sample 
Total PeCDF 47 QJ 100 1.7 pg/sample 
1,2~,4, 7,8-HxCDF 14 CJ 100 1.3 pg/sample 
1,2~,6,7,8-HxCDF 4.1 QJ 100 1.1 pg/sample 
2,3,4,6,7,8-HxCDF 5.3 QJ 100 1.2 pg/sample 
1,2,3,7,8,9-HxCOF NO 100 1.4 pg/sample 
TotaiHxCDF 60 JQ 100 1.2 pg/sample 
1,2~,4,6, 7,8-HpCDF 23 QJ 100 1.3 pg/sample 
1,2,3,4,7,8,9-HpCOF NO 100 1.7 pg/sample 
TotaiHpCDF 43 JQ 100 1.4 pg/sample 
OCDF 21 BJ 200 1.7 pg/sample 

• 
\\qknxsqll \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rcv4.rpt 7118/2012 



O'Brien & Gere Inc of North America 

Sample ID: M23/00.10-TTU-Rl-COMBINED 

Lot - Sample # .... : 

Date Sampled .... : 

Prep Date ...• : 

Prep Batch # .... : 

Initial WgtNol: 
Analyst ID .... : 

H2G020403 - 004 

06/27/12 

07/02/12 

2184046 
1 Sample 
Kathryn B. Lay 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 

13C-1 ,2,3, 7 ,8-PcCDD 

13C-1 ,2,3,6, 7 ,8-HxCDD 

13C-1 ,2,3,4,6, 7 ,8-HpCDD 

13C-OCDD 

13C-2,3,7,8-TCDF 

13C-1,2,3,7,8-PcCOF 

13C-1,2,3,6,7,8-HxCDF 

13C-1 ,2,3,4,6, 7 ,8-HpCDF 

SURROGATE 

37C14-2,3, 7,8-TCDD 

13C-1 ,2,3,4, 7 ,8-HxCDD 

13C-2,3,4,7,8-PeCDF 

13C-1,2,3,4,7,8-HxCDF 

13C-1 ,2,3,4, 7 ,8,9-HpCDF 

QUALIFIERS 

Trace Level Organic Compounds 

Work Order# .... : 

Date Received .... : 

Analysis Date .... : 

Instrument ID .... : 

PERCENT 
RECOVERY 

84 

83 

88 

88 

83 

85 

79 

86 

81 

PERCENT 
RECOVERY 

93 

107 

107 

101 

108 

MVELM1AA 

06/29112 

07/17/12 

M2A 

B Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

C Co-eluting isomer. 

Estimated Result. 

Q Estimated maximum possible concentration (EMPC). 

\\qknxsqll lqdsapps\SOG _ Stnd\SOG _ Stnd _ Rev4.rpt 

Matrix .•.. : AIR 

Dilution Factor: 

Method: SW846 0023N8290 

RECOVERY 
LIMITS 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40-135 

40-135 

40- 135 

40- 135 

RECOVERY 
LIMITS 

70- 130 

70- 130 

70- 130 

70- 130 

70- 130 

• 

• 

• 
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• O'Brien & Gere Inc of North America · 

Sample ID: M23/0010-TTU-R2-COMBINED 

Trace Level Organic Compounds 

Lot - Sample# .... : H2G020403 - 005 Work Order# .... : MVELN1AA Matrix .... : AIR 

Date Sampled .... : 06/27/.12 Date Received .... : 06/29/12 Dilution Factor: 

Prep Date .... : 07/02/12 Analysis Date .... : 07117/12 

Prep Batch # .... : 2184046 

Initial WgtNol: 1 Sample Instrument ID .... : M2A Method: SW846 0023A/8290 

Analyst ID .... : Kathryn B. Lay 

·MINIMUM ESTIMATED 

PARAMETER RESULT . LEVEL DETECTION LIMIT UNITS 

2,3,7,8-TCDD ND 20 2.9 pglsamplc 

TotaiTCDD 6.3 J . 20 
~ 

2.9 pglsample 

1,2,3,7,8-PeCDD 6.9 J 100 1.9 pglsample 

Total PeCDD 26 QJ 100 1.9 pg/sample 

1,2,3,4,7,8-HxCDD 8.1 J 100 1.9 pg/sample 

1,2,3,6,7,8-HxCDD. 25 J 100 1.8 pg/samp!e 

1,2,3,7,8,9-HxCDD 19 QJ 100 1.8 pglsample 

TotaiHxCDD 150 JQ 100 1.8 pg/sa~ple 

1,2,3,4,6,7,8-HpCDD 840 B 100 2.5 pglsamp)e 

• TotaiHpCDD 1300 B 100 2.5 pg/sample 

OCDD ; 2700 B 200 2.3 pglsample 

2,3,7,8-TCDF 7.4 QJ 20 2.4 pg/sample 

Total TCDF 43 QJ 20 2.4 pglsample 

1,2,3,7,8-PeCDF 3.2 QJ 100 1.8 pg/sample 

2,3,4,7,8-PeCDF 3.9 QJ 100 1.8 pg/sample 

Total PeCDF so QJ 100 1.8 pglsample 

1,2,3,4,7,8-HxCDF 3.9 QJ 100 1.3 pg/sample 

1,2,3,6,7,8-HxCDF 5.8 J 100 1.1 pglsample 

2,3,4,6,7,8-HxCDF s.s QJ 100 1.2 pg/sample 

1,2,3,7,8,9-HxCDF ND 100 1.4 pglsamplc 

TotaiHxCDF 90 JQ 100 1.2 pglsample 

1,2,3,4,6,7,8-HpCDF 34 QJ 100 1.4 pg/sample 

1,2,3,4, 7,8,9-HpCDF 5.1 J 100 1.8 pg/sample 

TotalHpCDF 89 QJ 100 1.6 pglsample 

OCDF 43 BJ 200 2.0 pg/sample 

• 
\\qknxsqll \qdsapps\SOG _Stnd\SOG_Stnd_Rcv4.rpt 7/18/2012 



O'Brien & Gere Inc of North America 

Sample ID: M23/0010-TTU-R2-COMBINED 

Lot - Sample # •••• : 

Date Sampled ...• : 

Prep Date .••. : 

Prep Batch# .... : 

Initial Wgt/Vol: 

Analyst ID .••. : 

H2G020403 - 005 

06/27/12 
07/02/12 

2184046 
1 Sample 
Kathryn B. Lay 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 

I3C-1,2,3,7,8-PeCDD 

I 3C- I ,2,3,6, 7,8-HxCDD 

I 3C- I ,2,3,4,6, 7 ,8-HpCDD 

13C-OCDD 

I 3C-2,3, 7,8-TCDF 

13C-I ,2,3, 7 ,8-PcCDF 

I 3C- I ,2,3,6, 7 ,8-HxCDF 

I 3C- I ,2,3,4,6, 7 ,8-HpCDF 

SURROGATE 

37C14-2,3,7,8-TCDD 

I3C-I,2,3,4,7,8-HxCDD 

I 3C-2,3,4, 7,8-PeCDF 

I JC-1 ,2,3,4, 7 ,8-HxCDF 

I 3C-I ,2,3,4, 7 ,8,9-HpCDF 

OUALIFIERS 

Trace Level Organic Compounds 

Work Order# •.•• : 

Date Received •... : 

Analysis Date •... : 

Instrument ID •... : 

PERCENT 
RECOVERY 

85 

85 

87 

87 

81 

87 

8I 

85 

8I 

PERCENT 
RECOVERY 

95 

I04 

I07 

IOI 

106 

MVELN1AA 

06/29112 

07117/12 

M2A 

B Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

Estimated Result. 

Q Estimated maximum possible concentration (EM PC). 

\\qknxsqll \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rcv4.rpt 

Matrix ..•. : AIR 

Dilution Factor: 

Method: SW846 0023A/8290 

RECOVERY 
LIMITS 

40- I35 

40- I35 

40- 135 

40- I35 

40- I35 

40- 135 

40- 135 

40- 135 

40- I35 

RECOVERY 
LIMITS 

70- 130 

70- I30 

70- I30 

70- 130 

70- 130 

• 

• 

• 
7/18/2012 
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• O'Brien & Gere Inc of North America 

Sample ID: M23/0010-TTU~R3-COMBINED 

Trace Level Organic Compounds 

t . 
Work Order# ••.• : MVELP1AA Lot- Sample# .••• : H2G020403 - 006 Matrix .... : AIR 

Date Sampled .... : 06/28/12 Date Received •..• : 06/29/12 Dilution Factor: 

Prep Date •..• : 07/02/12 Analysis Date .••• : 07117/12 

Prep Batch # .••• : 2184046 

. Initial WgUVol: 1 Sample Instrument ID .••• : M2A Method: SW846 0023A/8290 

Analyst ID .... : Kathryn B. Lay 

MINIMUM ESTIMATED 

PARAMETER RESULT LEVEL DETECTION LIMIT UNITS 

2,3,7,8-TCDD ND 20 2.9 pg/sample 

TotalTCDD 5.0 J 20 2.9 pg/sample 

1,2,3,7,8-PeCDD 4.0 QJ 100 2.0 pg/sample 

Total PeCDD 6.9 QJ 100 2.0 pg/sample 

1,2,3,4,7,8-HxCDD 3.6 QJ 100 1.6 pg/sample 

1,2,3,6,7,8-HxCDD 19 J 100 1.6 pg/sample 

1,2,3,7,8,9-HxCDD 13 QJ 100 1.6 pg/sample 

TotalHxCDD 97 JQ· 100 1.6 pg/sample 

1,2,3,4,6,7,8-HpCDD 690 B 100 2.9 pglsample 

TotalHpCDD 1100 B 100 2.9 pg/sample 

• OCDD 2600 B 200 2.3 pg/sample 

2,3,7,8-TCDF 10 QJ 20 2.4 pg/sample 

Total TCDF 35 QJB 20 2.4 pglsample 

1,2,3,7,8-PeCDF 1.7 QJ 100 1.7 pglsample 

2,3,4,7,8-PeCDF 3.7 QJ 100 1.7 pg/sample 

Total PeCDF 32 QJ 100 1.7 pg/sample 

1,2,3,4,7,8-HxCDF 8.8 QJ 100 1.2 pg/sample 

1,2,3,6,7,8-HxCDF 4.2 QJ 100 1.0 pglsample 

2,3,4,6, 7,8-HxCDF 3.7 J 100 1.1 pglsample 

1,2,3,7,8,9-HxCDF ND 100 1.2 pg/sample 

TotalHxCDF so JQ 100 1.1 pg/sample 

1,2,3,4,6,7,8-HpCDF 27 QJ 100 1.2 pg/sample 

1,2,3,4,7,8,9-HpCDF 2.8 J 100 1.5 pg/sample 

TotaiHpCDF 68 JQ 100 1.3 pglsample 

OCDF 37 BJ 200 1.9 pg/sample 

• 
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O'Brien & Gere Inc of North America 

Sample ID: M23/0010-TTU-R3-COMBINED 

Lot - Sample # .... : 

Date Sampled .... : 

Prep Date .... : · 

Prep Batch # .... : 

Initial Wgt/Vol: 
Analyst ID .... : 

H2G020403 - 006 

06/28/12 

07/02/12 

2184046 
1 Sample 
Kathryn B. Lay 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 

13C-1,2,3,7,8-PeCDD 

13C-1 ,2,3,6, 7 ,8-HxCDD 

13C-1 ,2,3,4,6, 7 ,8-HpCDD 

13C-OCDD 

13C-2,3,7,8-TCDF 

13C-1,2,3,7,8-PeCDF 

13C-1,2,3,6,7,8-HxCDF 

13C-1 ,2,3,4,6, 7 ,8-HpCDF 

SURROGATE 

37C14-2,3,7,8-TCDD 

13C-1,2,3,4,7,8-HxCDD 

13C-2,3,4,7,8-PeCDF 

13C-1,2,3,4,7,8-HxCDF 

13C-1,2,3,4, 7,8,9-HpCDF 

OUALIFIERS 

Trace Level Organic Compounds 

Work Order# .... : 

Date Received .... : 

Analysis Date .... : 

Instrument ID .... : 

PERCENT 
RECOVERY 

84 

86 

87 

92 

86 

89 

82 

87 

85 

PERCENT 
RECOVERY 

97 

109 

107 

100 

108 

MVELP1AA 

06/29112 

07117112 

M2A 

B Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

Estimated Result. · 
I 

Q Estimated maximum possible concentration (EMPC). 

\\qknxsqll \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rev4.rpt 

Matrix .... : AIR 

Dilution Factor: 

Method: SW846 0023N8290 

RECOVERY 
LIMITS 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

RECOVERY 
LIMITS 

70- 130 

70- 130 

70- 130 

70- 130 

70- 130 

r 

• 

• 

• 
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• · O'Brien & Gere Inc of North America 

Sample ID: M23/0010-SK/TTU-RB-COMBINEO 

Trace Level Organic Compounds 

Lot - Sample # .... : H2G020403 - 007 , Work Order# •••. : MVELQIAA Matrix ••.. : AIR. 

Date Sampled •••. : 06/28/12 Date Received •.•• : 06/29/12 Dilution Factor: 

Prep Date .••• : 07/02/12 Analysis Date .••. : 07117/12 

Prep Batch # ••.• : 2184046 

Initial WgUVol: 1 Sample. Instrument ID .••• : M2A Method: SW846 0023A/8290 

Analyst ID •..• : Patricia(Trish) M. Parsly 

MINIMUM ESTIMATED 

PARAMETER RESULT LEVEL DETECTION LIMIT UNITS 

2,3,7,8-TCOO NO 20 2.7 pglsample 

Total TCOO NO 20 2.7 pglsample 

1,2,3,7,8-PeCOO NO 100 1.6 pglsample 

Total PeCDD 0.81 QJ 100 1.6 pglsample 

1,2,3,4,7,8-HxCOO NO 100 1.4 pglsamplc 

I,2,3,6,7,8-HxCOO NO 100 1.3 pglsamplc 

1,2,3,7,8,9-HxCOO NO 100 1.3 pglsamplc 

Tota!HxCDD 2.5 QJ 100 1.3 pglsample 

1,2,3,4,6,7,8-HpCOO NO 100 2.1 pglsamplc 

• Total HpCOO NO 100 2.1 pglsamplc 

OCDD 2.8 QBJ 200 1.7 pglsample 

2,3,7,8-TCOF NO 20 2.1 pglsamplc 

Tota!TCOF NO 20 2.1 pglsample 

1,2,3,7,8-PcCOF NO 100 1.2 pglsamplc 

2,3,4,7,8-PeCOF NO 100 1.2 pglsamplc 

Total PcCOF NO 100 1.2 pglsamplc 

I ,2,3,4, 7 ,8-HxCOF NO 100 0.79 pglsamplc 

1,2,3,6,7,8-HxCOF NO 100 0.70 pglsample 

2,3,4,6,7,8-HxCOF NO 100 0.74 pglsample 

1,2,3,7,8,9-HxCOF NO 100 0.85 pglsample 

TotalHxCOF NO 100 0.77 pglsamplc 

1,2,3,4,6,7,8-HpCOF NO 100 0.87 pglsample 

I ,2,3,4,7,8,9-HpCOF NO 100 1.1 pglsample 

Total HpCOF NO 100 0.99 pglsamplc 

OCDF NO 200 1.7 pglsample 

• 
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O'Brien & Gere Inc of North America 

Sample ID: M23/0010-SKJTTU-RB-COMBINED 

Lot - Sample # .... : H2G020403 - 007 

Date Sampled •... : 06/28112 
Prep Date .... : 07/02112 

Prep Batch # .... : 2184046 
Initial WgWol: I Sample 
Analyst ID .... : Patricia(Trish) M. Parsly 

I 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 

13C-1,2,3,7,8-PcCDD 

13C-1 ,2,3,6, 7 ,8-HxCDD 

13C-I ,2,3,4,6, 7,8-HpCDD 

13C-OCDD 

13C-2,3,7,8-TCDF 

13C-1,2,3,7,8-PcCDF 

13C-1,2,3,6, 7,8-HxCDF 

13C-1 ,2,3,4,6, 7 ,8-HpCDF 

SURROGATE 

37C14-2,3, 7,8-TCDD 

13C-1,2,3,4,7,8-HxCDD 

13C-2,3,4,7,8-PcCDF 

13C-1,2,3,4,7,8-HxCDF 

13C-1,2,3,4,7,8,9-HpCDF 

OUALIFJERS 

Trace Level Organic Compounds 

Work Order# .... : 

Date Received .... : 

Analysis Date ..•. : 

Instrument ID .... : 

PERCENT 
RECOVERY 

87 

86 

87 

86 

82 

90 

83 

85 

81 

PERCENT 
RECOVERY 

95 

109 

104 

101 

107 

MVELQ1AA 

06/29/12 

07117112 

M2A 

B Method blank contamination. The associated method blank contains the target analytc at a reportable level. 

Estimated Result. 

Q Estimated maximum possible concentration (EM PC). 

\\qknxsqll \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rcv4.rPt 

Matrix .... : AIR 

Dilution Factor: 

Method: SW846 0023N8290 

RECOVERY 
"LIMITS 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40-135 

RECOVERY 
LIMITS 

70- 130 

70- 130 

70- 130 

70- 130 

70- 130 

• 

• 

• 
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• O'Brien & Gere Inc of North America 

Sample ID: A-6745,A-6746 MEDIA CHECK 

Trace Level Organic Compounds 

Lot- Sample# .••• : H2G020403 - 008 Work Order# .... : MVELR1AA Matrix .... : AIR 

• Date Sampled .... : 06/26/12 Date Received .... : 06/29/12 Dilution Factor: 

Prep Date .... : 07/02/12 ·. Analysis Date .... : 07117/12 

Prep Batch# .... : 2184046 
Initial Wgt!Vol: 1 Sample Instrument ID .... : M2A Method: SW846 0023A/8290 

Analyst ID .... : Patricia(Trish) M. Parsly 

MINIMUM ' ESTIMATED 

PARAMETER RESULT LEVEL DETECTION LIMIT UNITS 

2,3,7,8,TCDD ND 20 1.8 pg/samplc 

TotalTCDD 1.8 QJ 20 1.8 pg/sample 

1,2,3,7,8-PcCDD ND 100 0.92 pg/sa~plc 

Total PcCDD ND 100 0.92 pg/samplc 

I ,2,3,4, 7 ,8-HxCDD ND 100 0.82 pg/samplc 

I ,2,3,6, 7 ,8-HxCDD N.D 100 0.79 pg/samplc 

1,2,3,7,8,9-HxCDD ND 100 0.81 pg/samplc 

Tota!HxCDD ND 100 0.81 pg/samplc 

1,2,3,4,6,7,8-HpCDD ND 100 0.98 pg/samplc 

Tota!HpCDD ND 100 0.98 pg/samplc • ./ ' OCDD 2.0 QBJ 200 0.91 pg/sample 

2,3,7,8-TCDF ND 20 1.3 pg/samplc 

Total TCDF 3.3 JB 20 1.3 pg/sample 

1,2,3,7,8-PcCDF ND 100 0.75 pg/samplc 

2,3,4,7,8-PeCDF ND 100 0.76 pg/samplc 

Total PcCDF ND 100 0.75 pg/samplc 

1,2,3,4,7,8-HxCDF ND 100 0.55 pg/samplc 

I ,2,3,6, 7 ,8-HxCDF ND 100 0.49 pg/samplc 

2,3,4,6,7,8-HxCDF ND 100 0.51 pg/samplc 

1,2,3,7,8,9-HxCDF ND 100 0.59 pg/samplc 

Total HxCDF ND 100 0.53 pg/samplc 

1,2,3,4,6,7,8-HpCDF ND 100 0.52 pg/samplc 

1,2,3,4,7,8,9-l;IpCDF ND 100 0.68 pg/samplc 

Tota!HpCDF ND ) 100 0.59 pg/samplc 

OCDF 1.6 QBJ 200 0.93 pg/sample 

• 
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O'Brien & Gere Inc of North America 

Sample ID: A-6745,A-6746 MEDIA CHECK 

Trace Level Organic Compounds 

Lot - Sample # .... : H2G020403 - 008 Work Order# .... : MVELR1AA 

Date Sampled .... : 06/26/12 Date Received .... : 06/29112 
Prep Date .... : 07/02112 Analysis Date .... : 07117/12 
Prep Batch# ..... : 2184046 
Initial Wgt/Vol: 1 Sample Instrument ID .... : M2A 
Analyst ID .... : Patricia(Trish) M. Parsly 

PERCENT 
INTER~ALSTANDARDS RECOVERY 

13C-2,3,7,8-TCDD . , 83 
13C-1,2,3,7,8-PeCDD 85 
13C-1,2,3,6,7,8-HxCDD 82 
13C-1,2,3,4,6,7,8-HpCDD 84 
13C-OCDD 78 
13C-2,3,7,8-TCDF 86 
13C-1,2,3,7,8-PeCDF 83 
13C-1,2,3,6,7,8-HxCDF 74 
13C-1 ,2,3,4,6,7 ,8-HpCDF 79 

QUALIFIERS 

B Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

Estimated Result. 

Q Estimated maximum possible concentration (EMPC). 

\\qknxsql I \qdsapps\SOG _ Stnd\SOG _ Stnd _ Rev4.rpt 

Matrix .... : AIR 

Dilution Factor: 

Method: SW846 0023A/8290 

RECOVERY 
LIMITS 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40-135 

40- 135 

• 

•• 
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Lot - Sample # .... : 

Dilution Factor: 

Prep Date .... : 

Prep Batch# .... : 

Initial WgUVol: 

Analyst ID .... : 

H2G020000 - 046B 

07/02/12 

2184046 
1 Sample 

Patricia(Trish) M. Parsly 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 

13C-1,2,3,7,8-PcCDD 

13C-1,2,3,6,7,8-HxCDD 

13C-1,2,3,4,6,7,8-HpCDD 

13C-OCDD 

13C-2,3,7,8-TCDF 

13C-1,2,3,7,8-PcCDF 

13C-I ,2,3,6, 7 ,8-HxCDF 

13C-1,2,3,4,6,7,8-HpCDF 

QUALIFIERS 

Estimated Result. 

Q Estimated maximum possible concentration (EMPC). 

Method Blank Report 

Trace Level Organic Compounds 

Work Order# .... : MVEL81AA 

Analysis Date .... : 07117/12 

Instrument ID .... : M2A 

PERCENT 
RECOVERY 

82 

83 

84 

87 

82 

86 

80 

78 

85 

Matrix .... : AIR 

Method: SW846 0023N8290 

RECOVERY 
. LIMITS 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

40- 135 

\\qknxsqll\qdsapps\SOG_Stnd\SOG_Stnd_MB_Revl.rpt 7118/2012 
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•• LABORATORY CONTROL SAMPLE DATA REPORT 

Trace Level Organic Compounds 

Client Lot# ... : H2G020403 Work Order# ... : MVEL81AC-LCS Matrix ......... : AIR 

LCS Lot-Sample# : H2G020000 - 046 MVEL81AD-LCSD 

Prep Date ...... : 07/02/12 Analysis Date .. : 07/17/12 

Prep Batch# ... : 2184046 

Dilution Factor : 

An~lyst 10 ..... : Patricia(Trish) M. Pars! Instrument ID .. : M2A Method ..... : SW846 0023A/8290 

Initial WgUVol: 1 Sample 

SPIKE MEASURED PERCENT RECOVERY 

PARAMETER AMOUNT AMOUNT UNITS RECOVERY LIMITS RPD RPDLIMITS 

2,3,7,8-TCDD 400 402 pglsample 101 I (70 -130) 

400 414 pg/sample 104 (70 -130) 3.0 (0- 50) 

1,2,3,7,8-PeCDD 2000 1950 pglsample 98 (70 -130) 

2000 1930 pglsample 97 (70 -130) 1.1 (0- 50) 

1,2,3,4,7,8-HxCDD 2000 1950 pglsample 98 . (70 -130) 

2000 1890 pglsample 95 (70 -130) 3.0 (0- 50) 

1 ,2,3,6, 7,8-HxCD D 2000 1870 pglsample 94 (70 -130) 

2000 1870 pglsample 93 (70 -130) 0.25 (0- 50) 

1,2,3,7,8,9-HxCDD 2000 2100 pglsample 105 (70 -130) 

2000 2010 pglsample 100 (70- ~30) 4.7 (0- 50) 

1,2,3,4,6,7,8-HpCDD . 2000 1980 pglsample 99 B (70 -130) 

.OCDD 

2000 1960 pg/sample 98 B (70 -130) 0.97 (0- 50) 

4000 3790 pglsample' 95 B (70 -130) 

4000 3790 pglsample 95 B (70 -130) 0.010 (0- 50) 

2,3,7,8-TCDF 400 368 pglsample 92 (70 -130) 

400 380 pglsample 95 (70 -130) 3.3 (0- 50) 

1,2,3,7,8-PeCDF 2000 2030 pglsample 101 (70 -130) 

2000 2010 pglsample 100 (70 -130) 1.2 (0- 50) 

2,3,4,7,8-PeCDF 2000 1890 pg/sample 95 (70 -130) 

2000 1890 pglsample 95 (70 -130) 0.020 (0- 50) 

1,2,3,4,7,8-HxCDF 2000 2090 pglsample 105 (70 -130) 

2000 2110 pglsample 105 (70 -130) 0.76 (0- 50) 

1,2,3,6, 7,8-HxCDF 2000 2040 pglsample 102 (70 -130) 

2000 2040 pg/sample 102 (70 -130) 0.28 (0- 50) 

2,3,4,6, 7,8-HxCD F 2000 1950 pg/sample 98 (70 -130} 

2000 2070 pglsample 104 (70 -130) 5.9 (0- 50) 

1,2,3, 7 ,8,9-HxCD F 2000 2100 pg/sample 105 (70 -130) 

2000 2060 pg/sample 103 (70 -130) 1.7 (0- 50) 

1,2,3,4,6,7,8-HpCDF 2000 1780 pglsample 89 (70 -130) 

2000 1800 pglsample 90 (70 -130) 0.97 (0- 50) 

1,2,3,4, 7,8,9-HpCDF 2000 1990 pg/sample 99 (70 -130) 

2000 2010 pglsample 101 (70 -130) 1.1 (0- 50) 

OCDF 4000 4060 pglsample 102 B (70 -130) 

4000 3970 pglsample 99 B (70 -130) 2.4 (0- 50) 

PERCENT RECOVERY 

INTERNAL STANDARD RECOVERY LIMITS 

13C-2,3,7,8-TCDD 78 (40- 135) 

.3C-1,2,3,7,8-PeCDD . 

84 (40- 135) 

79 (40- 135) 

87 (40- 135) 

13C-1,2,3,6,7,8-HxCDD 80 (40- 135) 

SOG_Stnd_lcslcd_rcvl.rpt 7/18/2012 



Client Lot # ... : 

LCS Lot-Sample# : 

INTERNAL STANDARD 

H2G020403 
H2G020000 - 046 

I3C-I,2,3,4,6,7,8-HpCDD 

I3C-OCDD 

I3C-2,3,7,8-TCDF 

I 3C-I ,2,3, 7 ,8-PeCDF 

I 3C-I ,2,3,6, 7,8-HxCDF 

13C-I ,2,3,4,6, 7,8-HpCDF 

Notes: 

LABORATORY CONTROL SAMPLE DATA REPORT 

Trace Level Organic Compounds 

Work Order#.::: MVEL8 IAC-LCS 
MVEL8IAD-LCSD 

PERCENT 
RECOVERY 

87 
83 

89 
76 

84 
8I 

88 
77 
83 
74 

76 
79 

85 

Calculations arc pcrfonncd before rounding to avoid round·off errors in calculated results. 

Bold print denotes control parameters 

B Method blank con lamina lion. The associated method blank conlains the larget analyte at a reportable level. 

Matrix ......... : 

RECOVERY 
LIMITS 

(40- 135) 
(40- 135) 

(40- 135) 
(40- 135) 

(40- 135) 
(40- 135) 

(40- 135) 
(40- 135) 

(40- 135) 
(40- I35) 

(40- 135) 
(40- 135) 

(40- 135) 

AIR 

• 

• 

• 
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SAMPLE SUMMARY 

/ H2G020403 

wo # SAMPLE# CLIENT SAMPLE ID 

MVELG 001 M23/0010-SK-R1-COMBINED 
MVELK 002 M23/0010-SK-R2-COMBINED 
MVELL 003 M23/0010-SK-R3-COMBINED 
MVELM 004 M23/0010-TTU-R1-COMBINED 
MVELN 005 M23/0010-TTU-R2-COMBINED 
MVELP 006 M23/0010-TTU-R3-COMBINED 
MVELQ 007 M23/0010-SK/TTU-RB-COMBINED 
MVELR 008 A-6745,A~6746 MEDIA CHECK 

NOTE(S): 
-The analytical results of the samples listed above are presented on the following pages. 

-All calculations are performed before rounding to avoid round-off errors in calculated results. 

- Results noted as "ND" were not detected at or above the stated limit. 

-This report must not be reproduced, except in full, without the written approval of the laboratory. 

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

• 

• 

SAMPLED SAMP 
DATE TIME 

06/26/12 
06/26/1'2 
06/27/12 
06/27/12 
06/27/12 
06/28/12 
06/28/12 
06/26/12 



• 
/ 

• 

• 

O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-SK-Rl-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-001 Work Order f ... : MVELG1AC 
Date Received .. : 06/29/12 
Analysis Date .. : 07/11/12 

Matrix ......... : AIR 
Date Sampled ... : 06/26/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184047 
Dilution Factor: 2 

PARAMETER 
Acenaphthene 
Acenaphtny1ene 
Acetophenone 
Aniline 
Anthracene 
Benzidine 
Benzo(~)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzo(ghi)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
bis(2-Ch1oroethoxy) 

methane 
bis(2-Chloroethyl)

ether 
bis(2-Ethylhexyl) 

phthalate 
4-Bromophenyl phenyl 

ether 
Butyl benzyl phthalate 
Carbazole 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphtha1ene 
2-Ch1oropheno1 
4-Chlorophenyl phenyl 

ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dich1orobenzidine 
2,4-Dich1orophenol 
Diethy1 phthalate 

Method ......... : SW846 8270C 

RESULT 
ND 
ND 
16 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
260 
ND 

ND 

63 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING· 
LIMIT UNITS 
20 ug 
20 ug 
20 ug 
40 ug 
20 ug 
200 ug 
20 ug 
20 ug 
20 ug 
200 
20 
20 
200 
20 

20 

40 

20 

20 
20 
40 
20 
20 
20 
20 

20 
20 
20 
40 
20 
20 
20 
100 
20 
20 

ug 
ug 
ug' 
ug 
ug 

ug 

ug 

ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug. 
ug 
ug 
ug 
ug 

(Continued on next page) 

MDL 
5.4 
5.6 
5.0 
17 
6.4 
120 
6.2 
8.2 
9.8 
120 
6.4 
7.6 
11 
5.2 

6.4 

22 

7.8 

9.0 
6.0 
15 
8.0 
6.2 
6.0 
6.4 

6.2 
6.0 
5.6 
9.4 
6.8 
6.6 
6.4 
17 
6.0 
6.6 



O'Brien & Gere Inc of North America • Client Sample ID: M23/0010-SK-Rl-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-001 Work Order f ... : MVELG1AC Matrix ......... : AIR 
/ 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4-Dimethylphenol ND 20 ug 13 
Dimethyl phthalate ND 20 ug 5.8 
4,6-Dinitro- ND 100 ug 20 

2-methylphenol / 

2,4-Dinitrophenol ND 100 ug 86 
2,4-Dinitrotoluene ND 20 ug 13 
2,6-Dinitrotoluene ND 20 ug 13 
Di-n-octyl phthalate 9.9 J 20 ug 9.2 
1,2-Diphenylhydrazine ND 20 ug 5.6 
Fluoranthene ND 20 ug 7.2 
Fluorene ND 20 ug 6.0 
Hexachlorobenzene ND 20 ug 6.6 
Hexachlorobutadiene ND 20 ug 5.6 
Hexachlorocyclopenta- ND 100 ug 48 

diene 
Hexachloroethane ND 20 ug 6.0 
Indeno(1,2,3-cd)pyrene ND 20 ug 6.2 • Isophorone ND 20 ug 5.6 
2-Methylnaphthalene ND 20 ug 5.8 
2-Methylphenol ND 20 ug 5.2 
3-Methylphenol & ND 20 ug ·11 

4-Methylphenol 
Naphthalene 7.4 J 20 ug 6.2 
2-Nitroaniline ND 100 ug 8.2 
3-Nitroaniline ND 100 ug 32 
4-Nitroaniline ND 100 ug 20 
Nitrobenzene ND 20 ug 5.8 
2-Nitrophenol ND 20· ug a·. 2 
4-Nitrophenol ND 100 ug 36 
N-Nitrosodimethylamine ND 20 ug 6.4 
N-Nitrosodiphenylamine ND 20 ug 7.2 
N-Nitrosodi-n-propyl- ND 20 ug 6.4 

amine 
Pentachlorobenzene ND 20 ug 6.4 
Pentachloronitrobenzene ND 100 ug 13 
Pentachlorophenol ND 100 ug 17 
Phenanthrene ND 20 ug 6.0 
Phenol 16 J 20 ug 6.2 
2,2'-oxybis(1-Chloro- ND 20 ug 6.8 

propane) 
Pyrene ND 20 ug 7.0 
Pyridine ND 40 ug 17 
1,2,4-Trichloro- ND 20 ug 6.6 

benzene • (Continued on next page) 

\ 



• O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-SK-Rl-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-001 Work Order f ... : MVELGlAC Matrix ........ ·. : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4,5-Trichloro- NO 20 ug 5.4 

phenol 
2,4,6-Trichloro- NO 20 ug 5.8 

phenol 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 55 (22 - 105) 
Phenol-d5 76 (48 118) 
Nitrobenzene-d5 84 (43 - 110) 
2-Fluorobiphenyl 82 (48 111) 
2,4,6-Tribromophenol 89 (34 - 125) 
Terphenyl-dl4 114 * (67 - 112) 
13C6-Naphthalene 82 (50 - 150) 

NOTE(S): 

• • Surrogate recovery is outside stated control limits . 

J Estimated result. Result is less !han RL. 

• 



O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-SK-R2-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-002 Work Order f ... : MVELK1AC 
Date Received .. : 06/29/12 
Analysis Date .. : 07/11/12 

Matrix ......... : AIR 
Date Sampled ... : 06/26/12 
Prep Date ...... : 07/02/12 
Prep Batch f ... : 2184047 
Dilution Factor: 2 Method ......... : SW846 8270C 

REPORTING 
PARAMETER 

' 
RESULT LIMIT UNITS MDL 

Acenaphthene ND 20 ug 5.4 
Acenaphthylene ND 20 ug 5.6 
Acetophenone 9.1 J 20 ug 5.0 
Aniline ND 40 ug 17 
Anthracene ND 20 ug 6. 4 ' 
Benzidine NO 200 ug 120 
Benzo(a)anthracene ND 20 ug 6.2 
Benzo(b)fluoranthene ND 20 ug 8.2 
Benzo(k)fluoranthene ND 20 ug 9.8 
Benzoic acid ND 200 ug 120 
Benzo(ghi)perylene ND 20 ug 6.4 
Benzo(a)pyrene NO 20 ug 7.6 
Benzyl alcohol 180 J 200 ug 11 
bis(2-Chloroethoxy) ND 20 ug 5.2 

methane 
bis(2-Chloroethyl)- ND 20 ug 6.4 

ether 
bis(2-Ethylhexyl) ND 40 ug 22 

phthalate 
4-Bromophenyl phenyl NO 20 ug 7.8 

ether 
Butyl benzyl phthalate ND 20 ug 9.0 
Carbazole ND 20 ug 6.0 
4-Chloroaniline ND 40 ug 15 
4-Chloro-3-methylphenol ND 20 ug 8.0 
2-Chloronaphthalene ND 20 ug 6.2 
2-Chlorophenol ND 20 ug 6.0 
4-Chlorophenyl phenyl ND 20 ug 6.4 

ether 
Chrysene ND 20 ug 6.2 
Dibenz(a,h)anthracene ND 20 ug 6.0 
Dibenzofuran ND 20 ug 5.6 
Di-n-butyl phthalate ND 40 ug 9.4 
1,2-Dichlorobenzene ND 20 ug 6.8 
1,3-Dichlorobenzene ND 20 ug 6.6 
1,4-Dichlorobenzene NO 20 ug 6.4 
3,3'-Dichlorobenzidine. ND 100 ug 17 
2,4-Dichlorophenol ND 20 ug 6.0 
Diethyl phthalate ND 20 ug 6.6 

(Continued on next page) 

• 

• 



• O'Brien & Gere Inc of North America 

M23/0010-SK-R2-COMBINED Client Sample ID: 

GC/MS Semivolatiles 

~ Lot-Sample f . .. : H2G020403-002 Work Order t ... : MVELK1AC Matrix ......... : AIR 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

2,4-Dimethylphenol ND 20 ug 13 

Dimethyl phthalate ND 20 ug 5.8 

4,6-Dinitro- ND 100 ug 20 

2-methylphenol 
2,4-Dinitrophenol ND 100 ug 86 

2,4-Dinitrotoluene ND 20 ug 13 

2,6-Dinitrotoluene · ND 20 ug 13 

Di-n-cetyl phthalate ND 20 ug 9.2 

1,2-Diphenylhydrazine ND 20 ug 5.6 

Fluoranthene ND 20 ug 7.2 

Fluorene ND 20 ug 6.0 

Hexachlorobenzene ND 20 ug 6.6 

.Hexachlorobutadiene ND 20 ug 5.6 

Hexachlorocyclopenta- ND 100 ug 48 

diene 
Hexachloroethane ND 20 ug 6.0 

Indeno(1,2,3-cd)pyrene ND 20 ug 6.2 

• Isophorone ND 20 ug 5.6 

2-Methylnaphthalene ND 20 ug 5.8 

2-Methylphenol ND 20 ug 5.2 

3-Methylphenol & ND 20 ug 11 

~ 4-Methylphenol 
Naphthalene 6.9 J 20 ug 6.2 

2-Nitroaniline ND 100 ug 8.2 

3-Nitroaniline ND 100 ug 32 

4-Nitroaniline ND 100 ug 20 

Nitrobenzene ND 20 ug 5.8 

2-Nitrophenol ND 20 ug 8.2 

4-Nitrophenol ND 100 ug 36 

N-Nitrosodimethylamine ND 20 ug 6.4 

N-Nitrosodiphenylamine ND 20 ug 7.2 

N-Nitrosodi-n-propyl- ND 20 ug 6.4 

amine 
Pentachlorobenzene ND 20 ug 6.4 

Pentachloronitrobenzene ND 100 ug 13 

Pentachlorophenol ND 100 ug 17 

Phenanthrene ND 20 ug 6.0 

Phenol 8.8 J 20 ug 6.2 

2,2'-oxybis(1-Chloro- ND 20 ug 6.8 

propane) 
Pyrene ND 20 ug 7.0 

Pyridine ND 40 ug 17 

1,2,4-Trichloro- ND 20 ug 6.6 

• benzene 

(Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-SK-R2-COMBINED • 
GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-002 Work Order f ... : MVELK1AC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4,5-Trichloro- ND 20 ug 5.4 

phenol 
2,4,6-Trichloro- ND 20 ug 5.8 

phenol 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 32 (22 - 105) 
Phenol-d5 58 (48 - 118) 
Nitrobenzene-d5 74 (43 - 110) 
2-Fluorobiphenyl 75 (48 - 111) 
2,4,6-Tribromophenol 75 (34 - 125) 
Terphenyl-d14 109 (67 - 112) 
13C6-Naphthalene 74 . (50 - 150) 

NOTE (S): 
J Estimated result. Result is less than RL. 

• 

• 



•• 

• 

• 

O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-SK-R3-COMBINED 

GC/MS·Semivolatiles 

Lot-Sample t ... : H2G020403-003 Work Order f .. :: MVELL1AC 
Date Received .. : 06/29/12 
Analysis Date .. : 07/11/12 

Matrix ......... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184047 
Dilution Factor: 2 Method ......... : SW846 8270C 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acenaphthene ND 20 ug 5.4 
Acenaphthylene ND 20 ug 5.6 
Acetophenone 12 J 20 ug 5.0 
Aniline ND 40 ug 17 
Anthracene ND 20 ug 6.4 
Benzidine ND 200 ug 120 
Benzo(a)anthracene ,. ND 20 ug 6.2 
Benzo(b)fluoranthene ND 20 ug a·. 2 

Benzo(k)fluoranthene ND 20 ug 9.8 
Benzoic acid ND 200 ug 120 
Benzo(ghi)perylene ND 20 ug 6.4 
Benzo(a)pyrene ND 20 ug 7.6 
Benzyl alcohol 160 J 200 ug 11 
bis(2-Chloroethoxy) ND 20 ug 5.2 

methane 
bis(2-Chloroethyl)- ND 20 ug 6.4 

ether 
bis(2-Ethylhexyl) ND 40 ug 22 

phthalate. 
4-Bromophenyl phenyl .ND 20 ug 7.8 

ether 
Butyl benzyl phthalate ND 20 ug 9.0 
Carbazole ND 20 ug 6.0 
4-Chloroaniline ND 40 ug 15 
4-Chloro-3-methylphenol ND 20 ug 8.0 
2-Chloronaphthalene ND 20 ug 6.2 
2-Chlorophenol I ND 20 ug 6.0 
4-Chlorophenyl phenyl ND 20 ug 6.4 

ether 
Chrysene ND ' 20 ug 6.2 
D~benz(a,h)anthracene ND 20 ug 6.0 
Dibenzofuran ND 20 ug 5.6 
Di-n-butyl phthalate ND 40 ug 9.4 
1,2-Dichlorobenzene ND 20 ug 6.8 
1,3-Dichlorobenzene ND 20 ug 6.6 
1,4-Dichlorobenzene ND 20 ug 6.4 
3,3'-Dichlorobenzidine ND 100 ug 17 
2,4-Dichlorophenol ND 20 ug 6.0 
Diethyl phthalate ND 20 ug 6.6 

-. (Continued on next page) 
.. 



O'Brien & Gere Inc of North America • Client Sample ID: M23/0010-SK-R3-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-003 Work Order f ... : MVELLlAC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4-Dimethylphenol NO 20 ug 13 
Dimethyl phthalate NO 20 ug 5.8 
4,6-Dinitro- NO 100 ug 20 

2-methylphenol 
2,4-Dinitrophenol NO 100 ug 86 
2,4-Dinitrotoluene NO 20 ug 13 
2,6-Dinitrotoluene NO 20 . ug 13 
Di-n-octyl phthalate NO 20 ug 9.2 
1,2-Diphenylhydrazine NO 20 ug 5.6 
Fluoranthene NO 20 ug 7.2 
Fluorene NO 20 ug 6.0 
Hexachlorobenzene NO 20 ug 6.6 
Hexachlorobutadiene NO 20 ug 5.6 
Hexachlorocyclopenta- NO 100 ug 48 

diene 
Hexachloroethane NO 20 ug 6.0 
Indeno(l,2,3-cd)pyrene NO 20 ug 6.2 • Isophorone . NO 20 ug 5.6 
2-Methylnaphthalene NO 20 ug 5.8 
2-Methylphenol NO 20 ug 5.2 
3-Methylphenol & NO 20 ug 11 

4-Methylphenol 
Naphthalene NO 20 ug 6.2 
2-Nitroaniline NO 100 ug 8.2 
3-Nitroaniline NO 100 ug 32 
4-Nitroaniline NO 100 ug 20 
Nitrobenzene NO 20 ug 5.8 
2-Nitrophenol NO 20 ug 8.2 
4-Nitrophenol NO 100 ug 36 
N-Nitrosodimethylamine NO 20 ug 6.4 
N-Nitrosodiphenylamine NO 20 ug 7.2 
N-Nitrosodi-n-propyl- NO 20 ug 6.4 

amine 
Pentachlorobenzene NO 20 ug 6.4 
Pentachloronitrobenzene NO 100 ug 13 
Pentachlorophenol NO 100 ug 17 
Phenanthrene NO 20 ug 6.0 
Phenol 14 J 20 ug 6.2 
2,2'-oxybis(l-Chloro- NO 20 ug 6.8 

propane) 
Pyrene NO 20 ug 7.0 
Pyridine NO 40 ug 17 
1,2,4-Trichloro- NO 20 ug 6.6 

benzene • (Continued on next page) 



.-

• O'Brien & Gere.Inc of North America 

Client Sample ID: M23/0010-SK-R3-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f .. .": H2G020403-003 Work Order t ... : MVELL1AC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4,5..:.Trichloro- NO 20 ug 5.4 

phenol 
2,4,6-Trichloro- NO 20 ug 5.8 

phenol 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 58 (22 - 105) 
Phenol-d5 74 (48 - 118) 
Nitrobenzene-d5 78 (43 - 110) 
2-Fluorobiphenyl 81 (48 - 111) 
2,4,6-Tribromophenol 91 (34 - 125) 
Terphenyl-d14 116 * (67 - 112) 
13C6-Naphthalene 78 (50 - 150) 

NOTE(S): 

• • Surrogate recovery is outside stated control limits . 

J Estimated result. Result is less than RL. 

\ 

• 



• 

• 

• 

O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-TTU-R1-COMBINED 

GC/MS Semivolatiles 

Lot-Sample t ... : H2G020403-004 Work Order t ... : MVELM1AC 
Date Received .. : 06/29/12 
Analysis Date .. : 07/11/12 

Matrix ......... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184047 
Dilution Factor: 2 

PARAMETER 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aniline 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Be~zo(ghi)perylene 

Benzo(a)pyrene 
Benzyl alcohol 
bis(2-Chloroethoxy) 

methane 
bis(2-Chloroethyl)

ether 
bis(2-Ethylhexyl) 

· phthalate 
4-Bromophenyl phenyl 

ether 
Butyl benzyl phthalate 
Carbazole 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl 

ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichloroben~ene 

1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 

Method ......... : SW846 8270C 

RESULT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
53 J 
ND 

ND 

38 J 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
13 J 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT 
20 
20 
20 
40 
20 
200 
20 
20 
20 
200 
20 
20 
200 
20 

20 

40 

20 

20 
20 
40 
20 
20 
20 
20 

20 
20 
20 
40 
20 
20 
20 
100 
20 
20 

(Continued on next page) 

UNITS 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 

ug 

ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

MDL 
5.4 
5.6 
5.0 
17 
6.4 
120 
,6. 2 
8.2 
9.8 
120 
6.4 
7.6 
11 
5.2 

6.4 

22 

7.8 

9.0 
6.0 
15 
8.0 
6.2 
6.0 
6.4 

6.2 
6.0 
5.6 
9.4 
6.8 
6.6 
6.4 
17 
6.0 
6.6 



O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-TTU-Rl-COMBINED / 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-004 Work Order f ... : MVELMlAC Matrix ......... : AIR 

PARAMETER 
2,4-Dimethylphenol 
Dimethyl phthalate . 
4,6-Dinitro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
1,2-Diphenylhydrazine 
Fluoranthene 

. Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopenta-

diene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 

'2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol & 

4-Methylphenol 
Naphthalene 
2.,Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propyl-

amine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
2,2'-oxybis(l-Chloro-

propane) 
Pyrene 
Pyridine 
1,2,4-Trichloro-

benzene 

RESULT 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
7 .• 2 J 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
27 
NO 

NO 
NO 
NO 

REPORTING 
LIMIT UNITS 
20 ug 
20 ug 
100 U9" 

100 ug 
20 ug 
20 ug 
20 ug 
20 ug 
20 ug 
20 ug 
20 ug 
20 ug 
100 ug 

20 
20 
20 
20 
20 
20 

20 
100 

'100 
100 
20 
20 
100 
20 
20 
20 

20 
100 
100 
20 
20 
20 

20 
40 
20 

ug 
ug 
ug 
ug 
ug 
ug 

t;g 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 

(Continued on next page) 

MDL 
13 
5.8 
20 

86 
13 
13 
9.2 
5.6 
7.2 
6.0 
6.6 
5.6 
48 

6.0 
6.2 
5.6 
5.8 
5.2 
11 

6.2 
8.2 
32 
20 
5.8 
8.2 
36 
6.4 
7.2 
6.4 

6.4 
13 
17 
6.0 
6.2 
6:8 

7.0 
17 
6.6 

• 

• 

• 



I 

• O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-TTU-Rl-COMBINED 

GC/MS Semivolatiles 

Lot-Sample t ... : H2G020403-004 Work Order t ... : MVELMlAC Matrix ...... : .. : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 

2,4,5-Trichloro- NO 20 ug 5.4 

phenol 
2,4,6-Trichloro- NO 20 ug 5.8 

phenol 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 51 (22 - 105) 
Phenol-d5 71 (48 - 118) 
Nitrobenzene-d5 88 (43 - 110) 
2-Fluorobiphenyl 78 (48 - 111) 

;2,4,6-Tribromophenol 93 (34 - 125) 
Terphenyl-d14 116 * (67 - 112). 
13C6-Naphthalene 78 (50 - 150). 

NOTE(S): 
• Surrogate recovery is outside stated control limits . 

• J Estimated result. Result is less than RL. 

• 



•• 

• 

• 

O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-TTU-R2-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-005 Work Order f ... : MVELN1AC 
Date Received .. : 06/29/12 
Analysis Date .. : 07/11/12 

Matrix ......... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/02/12 
Prep Batch f ... : 2184047 
Dilution Factor: 2 

1
Method ......... : SW846 8270C 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acenaphthene NO 20 ug 5.4 
Acenaphthylene NO 20 ug 5.6 
Acetophenone NO 20 ug 5.0 
Aniline NO 40 ug 17 
Anthrace·ne NO 20 ug 6.4 
Benzidine NO 200 ug 120 
Benzo(a)anthracene NO 20 ug 6.2 
Benzo(b)fluoranthene NO 20 ug 8.2 
Benzo(k)fluoranthene NO 20 ug 9.8 
Benzoic acid NO 200 ug 120 
Benzo(ghi)perylene NO 20 ug 6.4 
Benzo(a)pyrene NO 20 ug 7.6 
Benzyl alcohol , 80 J 200 ug . 11 
bis(2-Chloroethoxy) NO 20 ug 5.2 

methane 
bis(2-Chloroethyl)- NO 20 ug 6.4 

ether 
bis(2-Ethylhexyl) 27 J 40 ug 22 

phthalate 
4-Bromophenyl phenyl NO 20 ug 7.8 

ether 
Butyl benzyl phthalate NO 20 ug 9.0 
Carbazole NO . 20 ug 6.0 
4-Chloroaniline NO 40 ug 15 
4-Chloro-3-methylphenol NO 20 ug 8.0 
2-Chloronaphthalene NO 20 ug 6.2 
2-Chlorophenol - NO 20 ug 6.0 
4-Chlorophenyl phenyl NO 20 ug 6.4 

ether 
Chrysene NO 20 ug 6.2 
Dibenz(a,h)anthracene NO 20 ug 6.0 
Dibenzofuran NO 20 ug 5.6 
Di-n-butyl phthalate NO 40 ug 9.4 
1,2-Dichlorobenzene NO 20 ug 6.8 
1,3-Dichlorobenzene NO 20 ug 6.6 
1,4-Dichlorobenzene NO 20 . ug 6.4 
3,3'-Dichlorobenzidine NO 100 ug 17 
2,4-Dichlorophenol' NO 20 ug 6.0 
Diethyl phthalate NO 20 ug 6.6 

(Continued on next page) 



O'Brien & Gere Inc of North'Arnerica • Client Sample ID: M23/0010-TTU-R2-COMBINED 

GC/MS Semi volatiles 

Lot-Sample f ... : H2G020403-005 Work Order f ... : MVELNlAC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4-Dimethylphenol ND 20 ug 13 
Dimethyl phthalate ND 20 ug 5.8 
4,6-Dinitro- ND 100 ug 20 

2-methylphenol 
2,4-Dinitrophenol ND 100 ug 86 
2,4-Dinitrotoluene ND 20 ug 13 
2,6-Dinitrotoluene ND 20 ug 13 
Di-n-cetyl phthalate ND 20 ug 9.2 
1,2-Diphenylhydrazine ND 20 ug 5.6 
Fluoranthene ND 20 ug 7.2 
Fluorene ND 20 ug 6.0 
Hexachlorobenzene ND 20 ug 6.6 
Hexachlorobutadiene ND 20 ug 5.6 
Hexachlorocyclopenta- ND 100 ug 48 

diene 
Hexachloroethane ND 20 ug 6.0 
Indeno(1,2,3-cd)pyrene ND 20 ug 6.2 • Isophorone ND 20 ug 5.6 
2-Methylnaphthalene ND 20 ug 5.8 
2-Methylphenol 8.0 J 20 ug 5.2 
3-Methylphenol & ND 20 ug 11 

4-Methylphenol 
Naphthaler:e ND 20 ug 6.2 
2-Nitroaniline ND 100 ug 8.2 
3-Nitroaniline ND 100 ug 32 
4-Nitroaniline ND 100 ug 20 
Nitrobenzene ND 20 ug 5.8 
2-Nitrophenol ND 20 ug 8.2 
4-Nitrophenol ND 100 ug 36 
N-Nitrosodimethylamine ND 20 ug 6.4 
N-Nitrosodiphenylamine ND 20 ug 7.2 
N-Nitrosodi-n-propyl- ND 20 ug 6.4 

amine 
Pentachlorobenzene ND 20 ug 6.4 
Pentachloronitrobenzene ND 100 ug 13 
Pentachlorophenol ND 100 ug 17 
Phenanthrene ND 20 ug 6.0 
Phenol 28 20 ug 6.2 
2, 2 .' -oxybis ( 1-Chloro- ND 20 ug 6.8 

propane) 
Pyrene ND 20 ug 7.0 
Pyridine ND 40 ug 17 
1,2,4-Trichloro- ND 20 ug 6.6 

benzene • (Continued on next page) 



• O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-TTU-R2-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-005 Work Order f ... : MVELN1AC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4,5-Trichloro- ND 20 ug 5.4 

phenol 
2,4,6-Trichloro- ND 20 ug 5.8 

phenol 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 47 (22 - 105) 
Phenol-d5 69 (48 - 118) 
Nitrobenzene-d5 83 (43 - 110) 
2-Fluorobiphenyl 82 (48 - 111) 
2,4,6-Tribromophenol 88 (34 - 125) 
Terphenyl-d14 114 * (67 - 112) 
13C6-Naphthalene 80 (50 - 150) 

NOTE(S): 

• • Surrogate recovery is outside stated control limits . 

J Estimated result. Result is less than RL. 

-' 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-TTU-R3-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-006 Work Order f ... : MVELP1AC Matrix ......... : AIR 
Date Sampled ... : 06/28/12 Date Received .. : 06/29/12 

l Prep Date ...... : 07/02/12 Analysis Date .. : 07/11/12 
Prep Batch f ... : 2184047 
Dilution Factor: 2 Method ......... : SW846 8270C 



O'Brien & Gere Inc of North America • Client Sample ID: M23/0010-TTU-R3-COMBINED 

GC/MS Semi volatiles 

Lot-Sample f ... : H2G020403-006 Work Order f ... : MVELP1AC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4-Dimethylphenol NO 20 ug 13 
Dimethyl phthalate NO 20 ug 5.8 
4,6-Dinitro- NO 100 ug 20 

2-methylphenol 
2,4-Dinitrophenol NO 100 ug 86 
2,4-Dinitrotoluene NO 20 ug 13 
2,6-Dinitrotoluene NO 20 ug 13 
Di-n-octyl phthalate NO 20 ug 9.2 
1,2-Diphenylhydrazine NO 20 ug 5.6 
Fluoranthene NO 20 ug 7.2 
Fluorene NO 20 ug 6.0 
Hexachlorobenzene NO 20 ug 6.6 
Hexachlorobutadiene NO 20 ug 5.6 
Hexachlorocyclopenta- NO 100 ug 48 

diene 
Hexachloroethane NO 20 ug 6.0 
Indeno(1,2,3-cd)pyrene NO 20 ug 6.2 • Isophorone NO 20 ug 5.6 
2-Methylnaphthalene NO 20 ug 5.8 
2-Methylphenol 8.8 J 20 ug 5.2 
3-Methylphenol & NO 20 ug 11 

4-Methylphenol 
Naphthalene NO 20 ug 6.2 
2-Nitroaniline NO 100 ug 8.2 
3-Nitroaniline NO 100 ug 32 
4-Nitroaniline NO 100 ug 20 
Nitrobenzene NO 20 ug 5.8 
2-Nitrophenol' NO 20 ug 8.2 
4-Nitrophenol NO 100 ug 36 
N-Nitrosodimethylamine NO 20 ug 6.4 
N-Nitrosodiphenylamine NO 20 ug 7.2 
N-Nitrosodi-n-propyl- NO 20 ug 6.4 

amine 
Pentachlorobenzene NO 20 ug 6.4 
Pentachloronitrobenzene NO 100 ug 13 
Pentachlorophenol NO 100 ug 17 
Phenanthrene NO 20 ug 6.0 
Phenol 27 20 ug 6.2 
2,2'-oxybis(1-Chloro- NO 20 ug 6.8 

propane) 
Pyrene NO 20 ug 7.0 
Pyridine NO 40 ug 17 
1,2,4-Trichloro- NO 20 ug 6.6 

benzene • (Continued on next page) • 



• O'Brien & Gere Inc o£ North America 

Client Sample ID: M23/0010-TTU-R3-COMBINED 

GC/MS Semivolatiles 

Lot-Sample i ... : H2G020403-006 Work Order f ... : MVELP1AC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT ·LIMIT UNITS MDL 
2,4,5-Trichloro- NO 20 ug 5.4 

phenol • 
- 2, 4, 6-Trichloro- NO 20 ug 5.8 

phenol 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 47 (22 105) 
Phenol-dS 67 (48 - 118) 
Nitrobenzene-dS 73 (43 - 110) 
2-Fluorobiphenyl 76 (48 - 111) 
2,4,6-Tribromophenol 87 (34 - 125) 
Terphenyl-d14 108 (67 - 112) 
13C6-Naphthalene 74 (50 - 150) 

NOTE(S): 

• J Estimated result. Result is less than RL. 

• 



• 

• 

• 

O'Brien & Gere Inc of North America 

Client Sample ID: M23/0010-SK/TTU-RB-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-007 Work Order f ... : MVELQlAC 
Date Received .. : 06/29/12 
An~lysis Date .. : 07/11/12 

Matrix ......... : AIR 
Date Sampled ... : 06/28/12 
Prep Date ...... : 07/02/12 
Prep Batch f ... : 2184047 
Dilution Factor: 2 Method ........ ~: SW846 8270C 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acenaphthene ND 20 ug 5.4 
Acenaphthylene ND 20 ug 5.6 
Acetophenone ND 20 ug 5.0 
Aniline ND 40 ug 17 
Anthracene NO 20 ug 6.4 
Benzidine ND 200 ug 120 
Benzo(a)anthracene ND 20 ug 6.2 
Benzo(b)fluoranthene ND 20 ug 8.2 
Benzo(k)fluoranthene ND 20 ug 9.8 
Benzoic acid ND 200 ug 120 
Benzo(ghi)perylene · ND 20 ug 6.4 
Benzo(a)pyrene ND 20 ug 7.6 
Benzyl alcohol ND 200 ug 11 
bis(2-Chloroethoxy) ND 20 ug 5.2 

methane 
bis(2-Chloroethyl)- ND 20 ug 6.4 

ether 
bis(2-Ethylhexyl) ND 40 ug 22 

phthalate 
4-Bromophenyl phenyl ND 20 ug 7.8 

ether 
Butyl benzyl phthalate ND 20 ug 9. a· 
Carbazole ND 20 ug 6.0 
4-Chloroaniline ND 40 ug 15 
4-Chloro-3-methylphenol ND 20 ug 8.0 
2-Chloronaphthalene ND 20 ug 6.2 
2-Chlorophenol ND 20 ug 6.0 
4-Chlorophenyl phenyl ND 20 ug 6.4 

ether 
Chrysene ND 20 ug 6.2 
Dibenz(a,h)anthracene ND 20 ug 6.0 
Dibenzofuran ND 20 ug 5.6 
Di-n-butyl phthalate ND 40 ug 9.4 
1,2-Dichlorobenzene ND' 20 ug 6.8 
1,3-Dichlorobenzene ND 20 ug 6.6 
1,4-Dichlorobenzene ND 20 ug 6.4 
3r3'-Dichlorobenzidine ND 100 ug 17 
2,4-Dichlorophenol ND 20 ug 6.0 
Diethyl phthalate ND 20 ug 6.6 

(Continued on next page) 



O'Brien & Gere Inc of North America 

Clie.nt Sample ID: M23/0010-SK/TTU-RB-CO~INED 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-007 Work Order f ... : MVELQ1AC Matrix ......... : AIR 

PARAMETER 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopenta-

diene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol & 

4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propyl-

amine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
2,2'-oxybis(1-Chloro-

propane) 
Pyrene 
Pyridine 
1,2,4-Trichloro-

benzene 

RESULT 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

REPORTING 
LIMIT 
20 
20 
100 

100 
20 
20 
20 
20 
20 
20 
20 
20 
100 

20 
20 
20 
20 
20 
20 

20 
100 
100 
100 
20 
20 
100 
20 
20 
20 

20 
100 
100 
20 
20 
20 

20 
40 
20 

(Continued on next page) 

UNITS 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug .. 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 

ug 
. ug 
ug 

MDL 
13 
5.8 
20 

86 
13 
13 
9.2 
5.6 
7.2 
6.0 
6.6 
5.6 
48 

. 6. 0 
6.2 
5.6 
5.8 
5.2 
11 

6.2 
8.2 
32 
20 
5.8 
8.2 
36 
6.4 
7.2 
6.4 

6.4 
13 
17 
6.0 
6.2 
6.8 

7.0 
17 
6.6 

• 

• 

• 



/ 

• O'Brien &.Gere Inc of North America 

Client Sample ID: M23/0010-SK/TTU-RB-COMBINED 

GC/MS Semivolatiles 

Lot-Sample f ... :. H2G020403-007 Work Order f ... : MVELQ1AC Matrix ......... : AIR 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

2,4,5-Trichloro- ND 20 ug 5.4 

phenol 
2,4,6-Trichloro- ND 20 ug 5.8 

phenol 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 59 (22 - 105) 

Phenol-d5 77 (48 - 118) 
Nitrobenzene-d5 85 (43 - 110) 
2-Fluorobiphenyl 85 (48 - 111) 
2,4,6-Tribromophenol 86 . (34 - 125) 
Terphenyl-d14 110 (67 112) 
13C6-Naphthalene 83 (50 - 150) 

• 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: A-6745,A-6746 MEDIA CHECK 

GC/MS Semivolatiles 

Lot-Sample f . .. : H2G020403-008 Work Order f ... : MVELR1AC Matrix ......... : AIR 

Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/02/12 Analysis Date .. : 07/11/12 

Prep Batch f ... : 2184047 
Dilution Factor: 2 Method ......... : ~W846 8270C 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acenaphthene ND 20 ug 5.4 

Acenaphthylene ND 20 ug 5.6 

Acetophenone ND 20 ug 5.0 

Aniline ND 40 ug 17 

Anthracene ND 20 ug 6.4 

Benzidine ND 200 ug 120 

Benzo(a)anthracene ND 20 ug 6.2 

Benzo(b)fluoranthene ND 20 ug: 8.2 

Benzo(k)fluoranthene ND 20 ug 9.8 

Benzoic acid ND 200 ug 120 

Benzo(ghi)perylene ND 20 ug 6.4 

Benzo(a)pyrene ,· ND 20 . ug 7.6 

Benzyl alcohol ND 200 ug 11 

• bis(2-Chloroethoxy) ND 20 ug 5.2 

methane 
bis(2~Chloroethyl)- ND 20 ug 6.4 

ether 
bis(2-Ethylhexyl) ND 40 ug 22 

phthalate 
4-Bromophenyl phenyl ND 20 ug 7.8 

ether 
Butyl benzyl phthalate ND 20 ug 9.0 

Carbazole ND 20 ug 6.0 

4-Chloroaniline ND 40 ug 15 

4-Chloro-3-methylphenol ND 20 ug 8.0 

2-Chloronaphthalene ND 20 ug 6.2 

2-Chlorophenol ND 20 ug 6.0 

4-Chlorophenyl phenyl ND 20 ~ ug 6.4 

ether 
Chrysene ND 20 ug 6.2 

Dibenz(a,h)anthracene ND 20 ug 6.0 

Dibenzofuran ND 20 ug 5.6 

Di-n-butyl phthalate ND 40 ug 9.4 

1,2-Dichlorobenzene ND 20 ug 6.8 

1,3-Dichlorobenzene ND 20 ug 6.6 

1,4-Dichlorobenzene ND 20 ug 6.4 

3,3'-Dichlorobenzidine ND 100 ug 17 

2,4-Dichlorophenol ND 20 ug 6.0 

Diethyl phthalate . ND "' 
20 ug 6.6 

• d::ontinued on next page) 



O'Brien & Gere Inc of North America 

Client Sample'ID: A-6745,A-6746 MEDIA CHECK 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-008 Work Order f ... : MVELR1AC Matrix ......... : AIR 

PARAMETER 
2,4-Dirnethy1phenol 
Dimethyl phthalate 
4,6-Dinitro-

2-rnethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopenta-

diene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol & 

4-Methylphenol 
Naphthalene ' 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodirnethylarnine 
N-Nitrosodiphenylarnine 
N-Nitrosodi-n-propyl-

arnine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
2,2'-oxybis(1-Chloro-

propane) 
Pyrene 
Pyridine 
1,2,4-Trichloro-

benzene 

RESULT 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

REPORTING 
LIMIT 
20 
20 
100 

100 
20 
20 
20 
20 
20 
20 
20 
20 
100 

20 
20 
20 
20 
20 
20 

20 
100 
100 
100 
20 
20 
100 
20 
20 
20 

20 
100 
100 
20 
20 
20 

20 
40 
20 

(Continued on next page) 

UNITS 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug ; 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 

ug_ 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 

MDL 
13 
5.8 
20 

86 
13 
13 
9.2 
5.6 
7.2 
6.0 
6.6 
5.6 
48 

6.0 
6.2 
5.6 
5.8 
5.2 
11 

6.2 
8.2 
32 
20 
5.8 
8~2 

36 
6.4 
7.2 
6.4 

6.4 
13 
17 
6.0 
6.2 
6.8 

7.0 
17 
6.6 

• 

• 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: A-6745,A-6746 MEDIA CHECK 

GC/MS Semivolatiles 

Lot-Sample f ... : H2G020403-008 Work Order f ... : MVELR1AC Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
2,4,5-Tr:i.chloro- NO 20 ug 5.4 

phenol 
2,4,6-Trichloro- NO 20 ug 5.8 

phenol 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 76 (22 - 105) 
Phenol-d5 80 (48 - 118) 
Nitrobenzene-d5 84 (43 - 110) 
2-Fluorobiphenyl 83 (48 - 111) 
2,4,6-Tribromophenol 94 (34 - 125) 
Terphenyl-dl4 116 * (67 - 112) 

NOTE(S): 
• Surrogate recovery is outside stated control limits . 

• 

\ 

• 



• METHOD BLANK REPORT 

GC/MS Semivolatiles 

Client Lot t ... : H2G020403 Work Order t ... :-MVEMJ1AA Matrix ......... : AIR 

MB Lot-Sample f: H2G020000-047 

Analysis Date .. : 07/11/12 
Dilution Factor: 2 

PARAMETER 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aniline 
Anthracene 
Benzidine 

· Benzo (a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzo(ghi)perylene 
Benzo(a)pyrene 

• Benzyl alcohol 
bis(2-Chloroethoxy) 

methane 
bis(2-Chloroethyl)

ether 
bis(2-Ethylhexyl) 

phthalate 
4-Bromophenyl phenyl 

ether 
Butyl benzyl phthalate 
Carbazole 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl 

ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3, 3 ''-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 

• 

2,4-Dimethylphenol 
Dimethyl phthalate 

Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184047 

REPORTING 
~R=E=S=U=L~T_________ ~L~I~M=I~T____ ~U~N=I~T~S_____ ~M=E~T~H~O~D __________ _ 
ND 20 ug SW846 8270C 
ND 20 ug SW846 8270C 
ND 20 ug SW846 8270C 
ND 40 ug SW846 8270C 
ND 20 ug SW846 8270C. 
ND 200 ug SW846 8270C 
ND 20 ug SW846 8270C 
ND 20 ug SW846 8270C 
ND 20 ug SW846 8270C 
ND 200 ug, SW846 8270C 
ND 20 ug SW846 8270C 
ND 20 ug SW846 8270C 
ND 200 ug SW846 8270C 
ND 20 ug SW846 8270C 

ND 

ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

20 

40 

20 

20 
20 
40 
20 
20 
2p 
20 

20 
20 
20 
40 
20 
20 
20 
100 
20 
20 
20 
20 

(Continued on next page) 

ug 

ug 

ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
u·g 
ug 
ug 
ug 
ug 
ug 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 

SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 
SW846 8270C 



METHOD BLANK REPORT • 
GC/MS Semivolatiles 

Client Lot f ... : H2G020403 Work Order f . .. : MVEMJ1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 
4,6-Dinitro- NO 100 ug SW846 8270C 

2-methylphenol 
2,4-Dinitrophenol NO 100 ug SW846 8270C 
2,4-Dinitrotoluene NO 20 ug SW846 8270C 
2,6-Dinitrotoluene NO 20 ug SW846 8270C 
Di-n-octyl phthalate NO 20 ug SW846 8270C 
1,2-Diphenylhydrazine NO 20 ug SW846 8270C 
Fluoranthene NO 20 ug SW846 8270C 
Fluorene NO 20 ug SW846 8270C 
Hexachlorobenzene NO 20 ug SW846 8270C 
Hexachlorobutadiene NO 20 ug SW846 8270C 
Hexachlorocyclopenta- NO 100 ug SW846 8270C 

diene 
Hexachloroethane NO 20 ug SW846 8270C 
Indeno(1,2,3-cd)pyrene NO 20 ug SW846 8270C 
Isophorone NO 20 ug SW846 8270C 
2-Methylnaphtha1ene NO 20 ug SW846 8270C • 2-Methylphenol NO 20 ug SW846 8270C 
3-Methylphenol & NO 20 ug SW846 8270C 

4-Methylphenol 
Naphthalene NO 20 ug SW846 8270C 
2-Nitroaniline NO 100 ug SW846 8270C 
3-Nitroaniline NO 100 ug SW846 8270C 
4-Nitroaniline NO 100 ug SW846 8270C 
Nitrobenzene NO 20 ug SW846 8270C 
2-Nitrophenol NO 20 ug SW846 82·70C 4-Nitrophenol NO 100 ug SW846 8270C 
N-Nitrosodimethylamine NO 20 ug SW846 8270C 
N-Nitrosodiphenylamine NO 20 ug SW846 8270C 
N-Nitrosodi-n-propyl- NO 20 ug SW846 8270C amine 
Pentachlorobenzene NO 20 ug SW846 8270C 
Pentachloronitrobenzene NO 100 ug SW846 8270C 
Pentachlorophenol NO 100 ';Ig SW846 8270C 
Phenanthrene NO 20 ug SW846 8270C Phenol NO 20 ug SW846 8270C 
2,2'-oxybis(1-Chloro- NO 20 ug SW846 8270C 

propane) 
Pyrene NO 20 ug SW846 8270C Pyridine ND 40 ug SW846 8270C 
1,2,4-Trichloro- NO 20 ug SW846 8270C 

benzene 
2,4,5-Trichloro- NO 20 ug SW846 8270C phenol • 2,4,6-Trichloro- NO 20 ug SW846 8270C phenol I 

(Continued on next page) 



• 

• 

• 

Client Lot f ... : H2G020403 

PARAMETER 

SURROGATE 
2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophe~ol 

Terphenyl-d14 

NOTE(S): 

METHOD BLANK REPORT 

GC/MS Semivolatiles 

Work Order f ... : MVEMJ1AA 

REPORTING 
RESULT LIMIT 

PERCENT RECOVERY 
RECOVERY LIMITS 
45 (22 - 105) 
63 (48 - 118) 
82 (43 - 110) 
80 (48 111) 
83 (34 - 125) 

117 * (67 112) 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

• Surrogate recovery is outside stated control limits . 

Matrix ......... : AIR 

UNITS ~~=----- M~E~T=H~O=D----~-----





• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

Client Lot f ... : H2G020403 Work Order f ... : MVEMJlAC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-047 MVEMJlAD-LCSD 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
Carbazole 86 (55 - 113) SW846 8270C 

88 (55 - 113) 2.5 (0-25) SW846 8270C 
4-Chloroaniline 74 (58 - 110). SW846 8270C 

77 (58 - 110) 3.8 (0-50) SW846 8270C 
4-Chloro-3-methylphenol. 94 (63 - 123) SW846 8270C 

98 . (63 123) 4.4 (0-25) SW846 8270C / 2-Chloronaphthalene 82 (58 - 106) SW846 8270C 
84 (58 - 106) 2.5 (0-25) SW846 8270C 

2-Chlorophenol 61 (51 - 108) SW846 8270C 
69 (51 - 108) 12 (0-25) SW846 8270C 

4-Chlorophenyl phenyl·. 85 (64 - 111) SW846 8270C 
ether 

89 (64 - 111) 4.5 (0-25) SW846 8270C 

Chrysene 83 (67 - 114) SW846 8270C 
83 (67 - 114) 0.12 (0-25) SW846 8270C • Dibenz(a,h)anthracene 99 (67 - 122) SW846 8270C 
105 (67 122) 6.1 (0-27) SW846 8270C 

Dibenzofuran 82 (60 108) SW846 8270C 
84 . (60 - 108) 2.2 (0-25) SW846 8270C 

Di-n-butyl phthalate 97 (70 - 122) SW846 8270C 
99 (70 - 122) '1.5 (0-25) SW846 8270C 

1,2-Dichlorobenzene 78 (50 - 105) SW846 8270C 
79 (50 105) 2.0 (0-25) SW846 8270C 

1,3-Dichlorobenzene 76 (50 - 103~ SW846 8270C 
78 (50 - 103) 3.0 (0-25) SW846 8270C 

1,4-Dichlorobenzene 76 (50 - 104) SW846 8270C 
7.8 (50 - 104) 1.8 (0-25) SW846 8270C 

3,3'-Dichlorobenzidine 95 (42 - 123) SW846 8270C 
96 (42 - 123) 0.20 (0-34) SW846 8270C 

2,4-Dichlorophenol 79 (59 - 114) SW846 8270C 
84 (59 - 114) 6.7 (0-25) SW846 8270C 

Diethyl phthalate 92 (69 - 116) SW846 8270C 
94 (69 - 116) 1.1 (0-25) SW846 8270C 

2,4-Dimethylphenol 80 (10 - 125) SW846 8270C 
82 (10 - 125) 3.1 (0-26) SW846 8270C 

Dimethyl phthalate 89 (72 - 113) SW846 8270C 
90 (72 - 113) 1.0 (0-25) SW846 8270C 

4,6-Dinitro- 94 (47 - 120) SW846 8270C 
2-methylphenol 

97 (47 - 120) 3.9 (Q-34) SW846 8270C 

(Continued on next page) • 





• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

Client Lot f ... : H2G020403 Work Order f ... : MVEMJ1AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-047 MVEMJ1AD-LCSD 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
4-Nitroaniline 95 (62 - 122) . SW846 8270C 

93 (62 -. 122) 1.9 (0-27) SW846 8270C 
Nitrobenzene 82 (58 - 109) SW846 8270C 

82 .. (58 - 109) 0.73 (0-25) SW846 8270C 
2-Nitrophenol 80 (52 - 112) SW846 8270C 

87 (52 - 112) \ 8.5 (0-26) SW846 8270C 
4-Nitrophenol 86 (60 - 119) SW846 8270C 

90 (60 - 119) 4.2 (0-33) SW846 8270C 
N-Nitrosodimethylamine 73 (53 - 104) SW846 8270C 

76 (53 - 104) 3.8 (0-25) SW846 8270C 
N-Nitrosodiphen~lamine 88 (76 - 128) SW846 8270C 
c 90 (76 - 128) 2.4 (0-25) SW846 8270C 
N-Nitrosodi-n-propyl- 82 (57 - 118) SW846 8270C 

amine 
84 (57 - 118) 1.7 (0-25) SW846 8270C 

Pentachlorophenol 84 (19 - 145) SW846 8270C • 89 (19 - 145) 5.1 (0-30) SW846 8270C 
Phenanthrene 83 (58 - 109) SW846 8270C 

85 (58 - 109) 2.5 (0-25) SW846 8270C 
Phenol 64 (54 - 114) SW846 8270C 

70 (54 - 114) 9.8 (0-25) SW846 8270C 
bis(2-Chloroisopropyl) 77 (48 - 131) SW846 8270C 

ether 
78 (48 - 131) 1.8 (0-27) SW846 8270C 

Pyrene 95 (76 - 118) SW846 8270C 
93 (76 - 118) 2.2 (0-25) SW846 8270C 

Pyridine 62 (31 - 106) SW846 8270C 
61 (31 106) 1.1 (0-29) SW846 8270C 

1,2,4-Trichloro- 80 (52 - 105) SW846 8270C 
benzene 

81 (52 - 105) 0;49 (0-26) SW846 8270C 

2,4,5-Trichloro- 86 (60 - 118) SW846 8270C 
phenol 

94 (60 - 118) 8.7 (0-25) SW846 8270C 

2,4,6-Trichloro- 83 (66 - 117) SW846 8270C 
phenol 

92 (66 - 117) 10 (0-25) SW846 8270C 

(Continued on next page) • 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

Client Lot t ... : H2G020403 Work Order f ... : MVEMJ1AC-LCS Matrix ......... : AIR 
LCS Lot-Samplei: H2G020000-047 MVEMJ1AD-LCSD 

SURROGATE 
2-Fluorophenol 

Phenol-d5 

Nitrobenzene-d5 

2-Fluorobiphenyl 

2,4,6-Tribromophenol 

Terphenyl-d14 

NOTE(S): 
Calculations are performed before rounding to avoid round-off errors in calculated results. 

Bold print denotes control P.arameters 

• Surrogate recovery is outside stated control limits . 

PERCENT 
RECOVERY 
36 
46 
66 
70 
86 
85 
86 
86 
97 
102 
129 * 
120 * 

RECOVERY 
LIMITS 
(22 - 105) 
(22 - 105) 
(~8 - 118) 
(48 - 118) 
(43 - 110) 
(43 - 110) 
(48 - 111) 
(48 - 111) 
(34 - 125) 
(34 - 125) 
(67 - 112) 
(67 - 112) 



•• 

• 

• 

LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Sernivolatiles 

Client Lot t ... : H2G020403 Work Order t ... : MVEMJ1AC-LCS Matrix ......... : AIR 
LCS Lot-Sarnplef: H2G020000-047 MVEMJ1AD-LCSD 

SURROGATE 
2-Fluorophenol 

Phenol-d5 

Nitrobenzene-d5 

2-Fluorobiphenyl 

2,4,6-Tribrornophenol 

Terphenyl-d14 

NOTE(S): 
Calculations are performed before rounding to avoid round-off errors in calculated results. 

Bold print denotes control parameters 

• Surrogate recovery is outside stated control limits. 

) 

PERCENT 
RECOVERY 
36 
46 
66 
70 
86 
85 
86 
86 
97 
102 
129 * 
120 * 

RECOVERY 
LIMITS 
(22 - 105) 
(22 - 105) 
(48 - 118) 
(48 - 118) 
(43 - 110) 
(43 110) 
(48 - 111) 
(48 - 111) 
(34 - 125) 
(34 - 125) 
(67 - 112) 
(67 - 112) 

\ 



LABORATORY CONTROL SAMPLE DATA REPORT •• 
\ 

GC/MS Semivolatiles 

Client Lot f ... : H2G020403 Work Order f ... : MVEMJ1AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-047 MVEMJ1AD-LCSD 
Prep Date ...... : 07/02/12 Analysis Date .. : 07/11/12 
Prep Batch f ... : 2184047 
Dilution Factor: 1 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS 

. 
RECOVERY RPD METHOD 

Acenaphthene 100 82.4 ug 82 SW846 8270C 
100 85.7 ug 86 3.9 SW846 8270C 

Acenaphthylene 100 80.5 ug· 80 SW846 8270C 
100 83.7 ug 84 3.9 SW846 8270C 

Aniline 100 59.6 ug 60 SW846 8270C 
100 60.0 ug 60 0.66 SW846 8270C . 

Anthracene \__ 100 88.5 ug 88 SW846 8270C 
100 91.0 ug 91 2.8 SW846 8270C 

Benzo(a)anthracene 100 93.7 ug 94 SW846 8270C 
100 93.9 ug 94 0.21 SW846 8270C 

Benzo(b)fluoranthene 100 99.0 ug 99 SW846 8270C 
100 99.0 ug 99 0.0 SW846 8270C 

Benzo(k)fluoranthene 100 85.4 ug 85 ·SW846 8270C • 100 88.3 ug 88 3.3 SW846 8270C 
Benzoic acid 100 77.6 ug 78 SW846 8270C 

100 97.0 ug 97 22 SW846 8270C 
Benzo(ghi)perylene 100 92.9 ug 93 SW846 8270C 

100 98.6 ug 99 6.0 SW846 8270C 
Benzo(a)pyrene 100 101 ug 101 SWS46 8270C 

100 103 ug 103 2.0 SW846 8270C 
Benzyl alcohol 100 83.4 ug 83 SW846 8270C 

100 84.6 ug 85 1.4 SW846.8270C 
bis(2-Chloroethoxy) 100 82.2 ug 82 SW846 8270C 

methane 
100 82.3 ug 82 0.12 SW846 8270C 

bis(2-Chloroethyl)- 100 78.0 ug 78 SW846 8270C 
ether 

100 78.4 ug 78 0.51 SW846 8270C 

bis(2-Ethylhexyl) 100 107 ug 107 SW846 8270C 
phthalate 

100 106 ug 106 0.93 SW846 8270C 

4-Bromophenyl phenyl 100 89.6 ug 90 SW846 8270C 
ether 

100 92.1 ug 92 2.8 SW846 8270C 

Butyl benzyl phthalate 100 111 ug 111 SW846 8270C 
100 107 ug 107 3.7 SW846 8270C • (Continued on next page) 









LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Client Lot f ... : H2G020403 Work Order f ... : MVEMJ1AC-LCS Matrix ......... : AIR 
LC~ Lot-Samplef: H2G020000-047 MVEMJ1AD-LCSD 

SURROGATE 
2-F1uoropheno1 

Phenol-d5 · 

Nitrobenzene-d5 

2-Fluorobiphenyl 

2,4,6-Tribromophenol 

Terphenyl-d14 

NOTE(S): 
Calculations are performed before rounding to avoid round-off errors in calculated results. 

Bold print denotes control parameters 

• Surrogate recovery is outside stated control limits. 

PERCENT 
RECOVERY 
36 
46 
66 
70 
86 
85 
86 
86 
97 
102 
129 * 
120 * 

RECOVERY 
LIMITS 
(22 - 105) 
(22 - 105) 
(48 - 118) 
(48 118) 
(43 - 110) 
(43 - 110) 
(48 - 111) 
(48 - 111) 
(34 - 125) 
(34 - 125) 
(67 - 112) 
(67 - 112) 

• 

) 

• 

• 
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Method 29/5 . ' 
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SAMPLE SUMMARY 

G2G110441 

wo # SAMPLE# CLIENT SAMPLE ID 

MVJMF 001 M29-SK-R1 
MVJML 002 M29-SK-R2 
MVJMM 003 M29-SK-R3 
MVJMN 004 M29-SK-FB 
MVJMP 005 MS-TTU-Rl 
MVJMQ 006 M5-TTU-R2 
MVJMR• 007 M5-TTU-R3 

NOTE(S): 
-The analytical results of lile samples listed above are presented on lile following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated r!sults. 

- Results noted as "ND" were not detected at or above the stated limit. 

-This repon must not be reproduced, except in full, without lile written approval of the lalloratory. 

- Results for lh.e following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignltability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specif"tc gravity, spOt tests, soliCIS, solubility, temperature, viscosily; and weight . 

.. 

·, . 

SAMPLED SAMP 
DATE TIME. 

06/26/12 
06/26/12 
06/27/12 
06/28/12 
06/27/12 
06/27/12 
06/28/12 



G2Gll0441 • EXECUTIVE SUMMARY- Detection Highlights 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

M29-SK-Rl 06/26/12 001 " 
Beryllium 0.25 B 1.5 ug SW846 6020 
Cadmium 0.40 B 1.5. ug SW846 6020 
Chromium 2.5 B 3.0 ug SW846 6020 
Lead 3.4 J 1.5 ug SW846 6020 
Particulates (Acetone} 0.0016 0.00050 g CFR60A 5 

M29-SK-R2 06/26/12 002 

Cadmium 0.11 B 1.5 ug SW846 6020 
Chromium 4.3 3;0 ug SW846 6020 
Lead 3.2 J 1.5 ug SW846 6020 
Particulates (Filter} 0.0009' 0.0005 g CFR60A 5 
Particulates (Acetone} 0.0040 0.00050 g CFR60A 5 

M29-SK-R3 06/27/12 003 

Cadmium 0.12 B 1.5 ug SW846 6020 • Chromium 4.8 3.0 ug SW846 6020 
Lead 2.2 J 1.5 ug SW846 6020 
Particulates (Acetone} 0.0026 0.00050 g CFR60A 5 

M29-SK-FB 06/28/12 004 
" 

Lead 0. 71 B, J 1.5 ug SW846 6020 
Particulates (Filter} 0.0012 0.0005 g CFR60A 5 

M5-TTU-R1 06/27/12 005 

Particulates (Filter} 0.0006 0.0005. g CFR60A 5 
Particulates (Acetone). 0.0019 0.00050 g CFR60A 5 

M5-TTU-R2 06/27/12 006 

Particulates (Filter) 0.0008 0.0005 g CFR60A 5 
Particulates (Acetone} 0.0018 0.00050 g CFR60A 5 

1 

M5-TTO-R3 06/28/12 007 

Particulates (Filter} 0.0006 0.0005 g CFR60A 5 
Particulates (Acetone} 0.0020 0.00050 g CFR60A 5 

.} 

• 



• 

• 
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PARAMETER 

ANALYTICAL MEffiODS SUMMARY 

G2G110441 

ANALYTICAL 
METHOD 

. ICP-MS (6020) 
Particulate Emissions 

SW846 6020 
CFR60.it 5 
CFR60A 5 Particulates (Acetone) EPA Method 5 

References: 

CFR60A 

SWB46 

"Test Methods", 40 CFR, Part 60, Appendix A, July 1, 1993. 

"Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates . 

j . 



METHOD I ANALYST SUMMARY· 

G2Gll0441 

ANALYTICAL 
~M=E~T=H~O~D _______________________ ~AN~A~LY~S~T~-------------------------

CFR60A 5 
SW846 6020 
SW846 6020 

References: 

Cheng Vue 
Sabine Hargrave 
Sabine Hargrave 

ANALYST 
ID 

001467 
000071 
71 

CFR60A "Test Methods", 40 CFR, Part 60, Appendix A, July ·1, 1993. 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition; November 1986 and its updates. 

• 

• 

• 



O'Brien & Gere Inc of North America 

• Client Sample ID: M29-SK~Rl 

TOTAL Metals 

Lot-Sample t ... : G2G110441-001 Matrix ....... : AIR 
Date Sampled ... : 06/26/12 ·Date Received .. : 07/10/12 

REPORTING PREPARATION- :WORK 
~PARAME~~~T~E~R~---- ~RE~SU~L=T~----- _L_IM_I_T ____ ~UN~I=T~S~--- =ME~T=HO~D~--------- ANALYSIS DATE ORDER i 

Prep Batch t ... : 2206113 
Arsenic ND 3.0 ug SW846 6020 07/24-08/02/12 MVJMF1AA 

Dilution Factor: 5 

Beryllium 0.25 B 1.5 ug SW846 6020 07/24-08/02/12 MVJMFlAC 
Dilution Factor: 5 

Cadmium 0.40 B 1.5 ug · SW846 6020 07/24-08/02/12 MVJMFlAD 
Dilution Factor: 5 . 

Chromium 2.5 B 3.0 ug SW846 6020 07/24-08/02/12 MVJMF1AE 
Dilution Factor: 5 

Lead 3.4 J 1.5 ug SW846 6020 07/24-08/02/12 MVJMFlAF 
Dilution Factor: 5 

• NOTE(S): 
B Estimated result. Result Is less than RL. 

J Method blank contamination. The associated method blank contains the target analyte at a reportable level . 

•• 
<.\ 



O'Brien & Gere Inc of North America 

Client Sample ID: M29-SK-R2 

TOTAL Metals 

Lot-Sample i ... : G2Gll0441-002 
'Date Sampled ••• : 06/26/12 Date Received .. : 07/10/12 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 

Prep Batch i ... : 2206113 
Arsenic ND 3.0 ug SW846 6020 

Dilution Factor: 5 

Beryllium ND 1.5 ug SW846 6020 
Dilution Factor: 5 

Cadmium· 0.11 B 1.5 ug SW846·6020 
Dilution Factor: 5 

Chromium 4.3 3.0 ug SW846 6020 
Dilution Factor: 5 

Lead 3.2 J 1.5' ug SW846 6020 
Dilution Factor: 5 

Matrix ....... : AIR· 

PREPARATION- WORK 
ANALYSIS DATE ORDER it 

• 
07/24-08/02/12 MVJMLlAA 

07/24-08/02/12 MVJMLlAC 

07/24-08/02/12 MVJML1AD 

07/24-08/02/12 MVJMLlAE 

07/24-08/02/12 MVJML1AF 

~N~O=TE~(S~>~=~---------------------------------------------------------------------------· 
B Estimated re5ult. Result is less than RL. 

J Method blank contamination. The associalsd method blank conlalns the target analyte at a reportable level. 

• 



• 

• 

• 

O'Brien & Gere Inc of North America 

Client Sample ID: M29-SK-R3 

TOTAL Metals 

Lot-Sample# ... : G2Gll0441-003 
Date Sampled •.. : 06/27/12 Date Received •• : 07/10/12 

REPORTING 
PARAMETER RESULT LIMIT ~U~N~IT~S~--- ~M=E~T=H~O~D ________ __ 

Prep Batch t ... : 2206113 
Arsenic ND 3.0 ug SW846 6020 

Dilution Factor: 5 

Beryllium ND 1.5 ug SW846 6020 
Dilution Factor: 5 

Cadnrl,um 0.12 B 1.5 ug SW846 6020 
Dilution Factor: 5 

Chromium 4.8 3.0 ug SW846 6020 
Dilution Factor: 5 

Lead 2.2 J 1.5 ug SW846 6020 
Dilution Factor: 5 

NOTE (S): 
B Estimate!! result. Result Is less than RL. 

J Method blank contamination. The associated method blank contains the target analyte at a reportable level . 

Matrix ....... : AIR 

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

07/24-08/02/12 MVJMMlAA 

07/24-08/02/12·MVJMM1AC 

07/24-08/02/12 MVJMMlAD 

07/24-08/02/12 MVJMM1AE 

07/24-08/02/12 MVJMM1AF 



O'Brien & Gere Inc of North America 

Client Sample ID: M29-SK-F.B 

TOTAL Metals 

\ 
Lot-Sample f ... : G2G110441-004 
Date Sampled ... : 06/28/12 

PARAMETER RESULT 

Prep Batch f ... : 2206113 
Arsenic · ND 

Beryllium ND 

Cadmium ND 

Chromium NO 

Lead 0.71 B,J 

Date Received .. : 07/10/12 

REPORTING 
LIMIT 

3.0 

UNITS 

ug 
Dilution Factor: 5 

1.5 ug 
Dilution Factor: 5 

1.5 ug 
Dilution Factor: 5 

3.0 ug 
Dilution Factor: 5 

1.5 ug 
Dilution Factor: 5 

METHOD 

SW846 6020 

SW846 6020 

SW846 6020 

SW846 6020 

SW846 6020 

• 
Matrix ....... : AIR 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

07/24-08/02/12 MVJMN1AA 

07/24-08/02/12 MVJMN1AC 

07/24-08/02/12 MVJMN1AD 

07/24-08/02/12 MVJMN1AE 

07/24-08/02/12 MVJMN1AF 

NOTE(S): • 
~B~Eru~.~m~moo~r~~u-tt-.-Re-su-~-is-~-s-ili_a_n_R_L.------------------------------------------------------------------------- . 

J Method blank contamination. The associated methotl blank contains the target analyte at a reportable level. 

• 



• 

• 

• 

Client Loti •.. : G2G110441 

Date Sampled ... : 06/26/12 

PARAM RESULT 
Arsenic 

ND 

Beryllium 
0.25 B 

Cadmium 
0.40 B 

Chromium 
2.5 B 

Lead 
3. 4 J 

NOTE(S}: 

DUPLICATE 
RESULT 

ND 

ND 

0.14 B 

2.1 B 

3.2 

SAMPLE DUPLICATE EVALUATION REPORT 

Metals 

Work Order i ... : MVJMF-SMP' 
MVJMF-DUP 

Date Received.~: 07/10/12 

Matrix .•..... : AIR 

RPD PREPARATION- PREP 
UNITS 'RPD LIMIT METHOD ANALYSIS DATE BATCH # 

SD Lot-Sample #: G2G110441-001 
ug 200 (0~15) SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 5 

SD Lot-Sample #: G2G110441-001 
ug 199 (0-15) SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 5 

SD L~t-Sample #: G2G110441-001 
ug 93 (0-16) SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 5 

SD Lot-Sample #: G2Gl10441-001 
ug 14 (0-15) SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 5 

SD Lot-Sample #: G2Gll0441-001 
ug 7.8 (0-15) SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 5 

/ 

Calculations are perform~ before rounding to avoill round-off errors in calculated ri!SUIIS. 

B Estimaled result. Result Is less !han RL. 

J Method blank contamination. The associated method blank contains the target analyte at a reportable level . 



O'Brien & Gere Inc of North America 

Client Sample ID: M29-SK-Rl 

General Chemistry 

Lot-Sample f ... : G2G110441-001 Work Order f ... : MVJMF 
Date Received •• : 07/10/12 Date Sampled ... : 06/26/12 

PARAMETER RESULT 
Particulates (Aceton 0.0016 

e) 

Particulates (Filter ND 
) 

RL UNITS METHOD 
0.00050 g CFR60A 5 

Dilution Factor: 1 

0.0005 g CFR60A 5 

Dilution Factor: 1 

Matrix ......... : AIR 

PREPARATION-, PREP 
ANALYSIS DATE BATCH # 
07/16-07/17/12 2199080 

07/16-07/25/12 2207125 

• 

• 

•• 



• 

• 

•• 

L 

O'Brien & Gere Inc of North America 

Lot-Sample f ... : G2Gll0441-002 
Date Sampled •.. : 06/26/12 

Client Sample ID: M29-SK-R2 

General Chemistry 

Work Order t ... : MVJML 
Date Received .. : 07/10/12 

Matrix ..•.••••. : AIR 

PREPARATION- PREP 
.::.P:.:A:.:RAME==-T=E=R:..:__ __ _;___ __ "-'RE=S-=-U--L.::..:T:..___ =RL-'----- .::.UN:..::I::.:T::..:S::..._ __ =:ME==.T::H.::.O::_D _____ ANALYSIS DATE BATCH t 

Particulates (Aceton 0.0040 
e) 

Particulates (Filter 0.0009 
) 

0.00050 g 

Dilution Factor: l 

0.0005 g . 

Dilution Factor: l 

CFR60A 5 07/16-07/17/12 2199080 

CFR60A 5 07/16-07/25/12 2207125 



O'Brien & Gere Inc of North America 

Lot-Sample f ... : G2G110441-003 
Date Sampled ••. : 06/27/12 

Client Sample ID: M29-SK-R3 

General Chemistry 

Work Order t ... : MVJMM 
Date Received .. : 97/10/12 

Matrix ......... : AIR 

PREPARATION- PREP 

.::.P.:..:ARAME=-==T"-'E""R=------- ::.:RE==..SU::..:L::..:T~- ::.:RL=---- .::.UN:.:..I::..:T::...:S~-- ::..:ME==.T.::H.::.O.=.D _____ ANALYSIS DATE BATCH# 

Particulates (Aceton 0.0026 
e) 

Particulates (Filter ND 

0.00050 g 

Dilution Factor: 1 

0.0005 g 

Dilution Factor: 1 

CFR60A 5 .07/16-07/17/12 2199080 

CFR60A 5 07/16-07/25/12 2207125 

• 

• 

• 



• O'Brien & Gere Inc o£ North America 

Lot-Sample t ... : G2Gll0441-004 
Date Sampled .•• : 06/28/12 

Client Sample ID: M29-SK-F.B 

General Chemistry 

Work Order t." .. : MVJMN 
Date Received.~: 07/10/12 

Matrix ......... : AIR 

~P~ARAME~==T=E=R~--------~ ~RE~SU~L~T~-- ~RL=-___ UN ~~I~T~S~--- ~ME~T~H~O=D ________ __ 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

•• 

• 

Particulates (Aceton ND 
e) 

Particulates (Filter 0.0012 

0.00050 g 

Dilution Factor: 1 

0.0005 'g 

Dilution Factor: 1 

CFR60A 5 07/16-07/17/12 2199080 

CFR60A 5 07/16-07/25/12 2207125 



O'Brien & Gere Inc of North America 

Lot-Sample f ... : G2Gll0441-005 
Date Sampled .•• : 06/27/12 

Client Sample ID: M5-TTU-R1 

General Chemistry 

Work Order f ... : MVJMP 
Date Received •• : 07/10/12 

• 
Matrix ......... : AIR 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS ~~~--- ~M=E~T~H~O~D __________ ANALYSIS DATE BATCH # 

Particulates (Aceton 0.0019 0.00050 g CFR60A 5 07/16-07/17/12 2199080 
e) 

Dilution Factor: 1 

Particulates (Filter 0.0006 0.0005 g CFR60A 5 07/16-07/25/12 2207125 

Dilution Factor: l 

•• 

• 



• 

• 

O'Brien & Gere Inc of North America 

Client Sample ID: M5-TTU-R2 

General Chemistry 

Lot-Sample f ___ : G2G11044l~006 Work Order f ___ : MVJMQ MatriX---~-----: AIR 
Date Sampled ... : 06/27/12 Date Received .. : 07/10/12 

PREPARATION- PREP 

.::.PARAME==~T::..:E::..:R:..:.._ _____ ::...:RE=.S::..U::...:L::..:T:.___ ::...:RL:::...... __ ..::.UN::..:.=IT::...:S::...__ __ :::..:ME=T=H0-=-0=------- ANALYSIS DATE BATCH # 

Particulates (Aceton 0.0018 
e) 

Particulates (Filter 0.0008 
) 

0.00050 g 

Dilution Factor: 1 

0.0005 g 

'Dilution Factor: 1 

CFR60A 5 07/16-07/17/12 2199080 

CFR60A 5 07/16-07/25/12 2207125 



O'Brien & Gere Inc of North America 

Lot-Sample f ... : G2G110441-007 
Date Sampled ... : 06/28/12 

Client Sample ID: M5-TTU-R3 

General Chemistry 

Work Order f ... : MVJMR 
Date Received •• : 07/10/12 

• 
Matrix ......... : AIR 

PREPARATION- PREP 
.::.P:..:A::..:RAME==.T.::.:E=:R:.;_ _____ :::..::RE::::.S::::..U:::..:L:::..:T::....__ .::.:RL=---- ..:::UN::..::I::..:T:..:S:..__ __ :..:ME=-=.T.:.:H..:::O=.D _____ ANALYSIS DATE BATCH # 

Particulates (Aceton 0.0020 
e) 

Particulates (Filter 0.0006 
) 

0.00050 g 

Dilution Factor: 1 

0.0005 g 

Dilution Factor:. + 

CFR60A 5 07/16-07/17/12 2199080 

CFR60A 5 07/16-07/25/12 2207125 

• 

• 



G2G110441 • QC DATA ASSOCIATION SUMMARY 

Sample Preparation and Analysis Control Numbers 

ANALYTICAL LEACH PREP 
SAMPLE# MATRIX· METHOD BATCH # BATCH # MS RUN# 

001 AIR CFR60A 5 2207125 
AIR SW846 6020 2206113 2216044 
AIR CFR60A 5 2199080 

002 AIR CFR60A 5 2207125 
AIR SW846 6020 2206113 2212061 
AIR CFR60A 5 2199080 

003 AIR CFR60A 5 2207125 
AIR SW846 6020 2206113 2212061 
AIR CFR60A 5 2199080 

004 AIR CFR60A 5 2207125 
AIR SW846 6020 2206113 2212061 
AIR CFR60A 5 2199080 

• 005 AIR CFR60A 5 2207125 
AIR CFR60A 5 2199080 

006 AIR CFR60A 5 2207125 
AIR CFR60A 5 2199080 

007 AIR CFR60A 5 2207125 
AIR CFR60A 5 2199080 

• 



' 

METHOD BLANK REPORT 

TOTAL Metals • 
Client Lot f ... : G2G110441 Matrix ••••••••• : AIR 

REPORTING PREPARATION- WORK 
_PARAME--'--'---'---T_E_R ___ .::..:RE==-SU.::..:L=T=------ =L=IM:=.:I=-:T:.___ ..::..UN=IT=-:S:.__ __ :..:ME=TH:::.O.=;,;D=-------- ANALYSIS DATE ORDER #" 

MB Lot-Sample f: G2G240000-113 Prep Batch t ... : 2206113 
Arsenic NO 0.60 ug SW846 6020 

Dilution Factor: 1 

Beryllium ND 0.30 ug 
Dilution Factor: 1 

Cadmium ND 0.30 ug 
Dilution Factor: 1 

Chromium ND 0.60 ug 
Dilution Factor: 1 

Lead 0.033 B 0.30 ug 
Dilution Factor: 1 

NOTE(S): 
Calculations are performed before rounding to avoid round-<Jff errors In calculated results. 

B Estimated result. Result Is less lhan RL. 

SW846 6020 

SW846 6020 

SW846 6020 

SW846 6020 

07/24-08/02/12 MVQ451AA 

07/24-08/02/12 MVQ451AC 

07/24-08/02/12 MVQ451AD 

07/24-08/02/12 MVQ45.1AE 

07/24-08/02/12 MVQ45lAF 

• 

• 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

TOTAL Metals 

Lot-Sample t ... : G2G110441 Matrix •.••••••. : AIR 

PERCENT RECOVERY RPD PREPARATION- PREP-
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH 4t 
Arsenic 90 (79 - 110) ·sw846 6020 07/24-08/02/12 2206113 

92 (79 - 110) 1.8 (0-15) SW846 6020 07/24-08/02/12 2206113 
Dilution Factor: 1 

Beryllium 90 (70 - 110) SW846 6020 07/24-08/02/12 2206113 
91 (70 - 110) 1.9 (0-15) SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 1 

Cadmium 88 (79 - 110) SW846 6020 07/24-08/0~/1? 2206113 
89 (79 - 110) 1.7 (0-16) SW846 6020 '07/24-08/02/12 2206113 

Dilution Factor: 1 

Chromium 93 (84 - 110) SW846 6020 07/24-08/02/12 2206113 
95 (84 - 110} 1.8 (0-15) SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 1 

Lead 93 (86 - 110). SW846 6020 07/24-08/02/12 2206113 

• 95 (86 - 110} 3.0 (0-15) SW846 6020 07/24-08/02/12 2206113 
Dilution Factor: 1 

NOTE(S): 
Calculations are performed before rounding to avoid round-off errors in calculated results. 

/ 

• 



. • LABORATORY CONTROL SAMPLE DATA REPORT 

TOTAL Metals 

Lot-Sample t---: G2Gl10441 Matrix ....••••• : AIR 

SPIKE MEASURED PERCNT PREPARATION- PREP 
PARAMETER AMOUNT AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE BATCH # 
Arsenic 60.0 54.2 ug 90 SW846 6020 07/24-08/02/12 2206113 

60.0 55.2 ug 92 1.8 SW846 6020 07/24-08/02/12 2206113 
Dilution Factor: 1 

Beryllium 60.0 53.7 ug 90 SW846 6020 07/24-08/02/12 2206113 
60.0 54.7 ug 91 1.9 SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 1 

Cadmium 60.0 52.6 ug 88 SW846 6020 07/24-08/02/12 2206],13 
60.0 53.5 ug 89 1.7 SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 1 

Chromium 60.0 55.7 ug 93 SW846 6020 07/24-08/02/12 2206113 
'60. 0 56.8 ug 95 1.8 SW846 6020 07/24-08/02/12 2206113 

Dilution Factor: 1 

Lead 60.0 55.6 ug 93 SW846 6020 07/24-08/02/12 2206113 
60.0 57.3 ug 95 3.0 SW846 6020 07/24-08/02/12 2206113. 

Dilution Factor: 1 

NOTE(S): 
, Calculatkms are performed before rounding to avoid round-off errors in calculated results. -

• 



• 

• 

• 

~TRIX SPIKE SAMPLE EVALUATION REPORT 

TOTAL Metals 

Client Lot# ... : G2G110441 Matrix ••..••••. : AIR· 
Date Sampled ... : 06/26/12 Date Received •• : 07/10/12 

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER # 

MS Lot-Sample f: G2Gl10441-001 Prep Batch# ... : 2206113 
Arsenic 113 N (79 - 110} SW846 6020 07/24-08/02/12 MVJMFlAJ 

Dilution Factor: 5 

Beryllium 113 N (70 .- 110} SW846 
Dilution Factor: 5 

Cadmium 110 (79 - 110} SW846 
Dilution Factor: 5 

Chromium 11.8 N (84 - 110} SW846 
Dilution Factor: 5 

Lead 120 N (86 - 110} SW846 
Dilution Factor: 5 

NOTE (S): 
Calculations are performed before rounding to avoid round-off errors In calculated results. 

N Spiked a!lillyte recovery is outside stated control limits. 

6020 07/24-08/02/12 MVJMF1AL 

6020 07/24-08/02/12 MVJMF1AN 

6020 07/24-08/02/12 MVJMFlAQ 

6020 07/24-08/02/12 MVJMFlAT 

L 



MATRIX SPIKE SAMPLE DATA REPORT • 
TOTAL Metals 

Matrix ......... : AIR Client Lot t ... : G2G110441 
Date Sampled ••. : 06/26/12 Date Received .. : 07/10/12 

SAMPLE SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY 

MS Lot-Sample i: G2G110441-001 Prep Batch t ... : 2206113 
Arsenic ND 60.0 67.9 N ug 

Dilution Factor: 5 

Beryllium 0.25 60.0 68.3 N ug 
Dilution Factor: 5 

Cadmium 0.40 60.0 66.5 ug 
Dilution Factor: 5 

Chromium 2.5 60.0 73.1 N ug 
Dilution Factor: 5 

Lead 3.4 60.0 75.3 N ug 
Dilution Factor: 5 

NOTE(S): 
Calculations are performed before rounding ID <JVOhl round-off errors In calculated results. 

N Spiked analyte recovery Is outside staled control limits< 

113 

113 

110 

118 

120 

PREPARATION- WORK 

~~~------ ANALYSIS DATE ORDER * METHOD 

SW846 6020 07/24-08/02/12 MVJMF1AJ 

SW846 6020 07/24-08/02/12 MVJMF1AL 

SW846 6020 07/24-08/02/12 MVJMF1AN 

SW846 6020 07/24-08/02/12 MVJMF1AQ 

SW846 6020 07/24-08/02/12 MVJMF1AT 

• 

• 



• 

STEM 
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Sample Summary 

TestAmerica West Sacramento Project Number G2F290450 

WO# Sam(21e # Client Sam(21e ID Sam(21ing Date Received Date 
MVD8D 1 EC-SK-XAD-R1-TOP 6/26/2012 6/29/2012 09:10AM 
MVD8F 2 EC-SK-XAD-R1-BOTIOM 6/26/2012 6/29/2012 09:10AM 
MVD8G 3 EC-SK-IMP1-3-R1 6/26/2012 6/29/2012 09:10AM 
MVD8H 4 EC-SK-XAD-R2-TOP 6/26/2012 6/29/2012 09:10AM 
MVD8M 5 EC-SK-XAD-R2-BOTIOM 6/26/2012 6/29/2012 09:10AM 
MVD8N 6 EC-SK-IMP1-3-R2 6/26/2012 6/29/2012 09:10AM 
MVD8R 7 EC-SK-XAD-R3-TOP 6/26/2012 6/29/2012 09:10AM 
MVD8V · 8 EC-SK-XAD-R3-BOTIOM 6/26/2012 6/29/2012 09:10AM 
MVD8W 9 EC-SK-IMP1-3-R3 6/26/2012 6/29/2012 09:10AM 
MVD8X 10 EC-TIU-XAD-R1-TOP 6/27/2012 6/29/2012 09:10AM 
MVD80 11 EC-TIU-XAD-R1-BOTIOM 6/27/2012 6/29/2012 09:10AM 
MVD81 12 EC-TIU-IMP1-3-R1 6/27/2012 6/29/2012 09:10 AM 
MVD85 13 EC-TTU-XAD-R2-TOP 6/27/2012 6/29/2012 09:10AM 
MVD86 14 EC-TIU-XAD~R2-BOTIOM 6/27/2012 6/29/2012 09:10AM 
MVD88 15 EC-TIU-IMP1-3-R2 6/27/2012 6/29/2012 09:10AM 
MVD89 16 EC-TTU-XAD-R3-TOP 6/27/2012 6/29/2012 09:10AM 
MVD9A 17 EC-TIU-XAD-R3-BOTIOM 6/27/2012 6/29/2012 09:1 0 AM 

.MVD9C 18 EC-TTU-1 MP1-3-R3 6/27/2012 6/29/2012 09:10AM 
MVD9D 19 EC-XAD-RB-TOP 6/28/2012 6/29/2012 09: 1 0 AM 
MVD9E 20 EC-XAD-RB-BOTTOM 6/28/2012 6/29/2012 09:10AM 
MVD9F 21 EC-WATER-RB 6/28/2012 6/29/2012 09:10AM 
MVD9G 22 EC-TB-XAD-TOP 6/27/2012 6/29/2012 09:10AM 
MVD9J 23 EC-TB-XAD-BOTIOM 6/27/2012 6/29/2012 09:10AM 
MVD9K 24 EC-TB-IMP1-3 6/27/2012 6/29/2012 09:10AM 
MVH6C 25 EC-SK-FHACNIT-R1 6/26/2012 7/10/2012 04:15PM 
MVH6D 26 EC-SK-FHACNIT -R2 6/26/2012 7/10/2012 04:15PM 
MVH6E 27 EC-SK-FHACNIT-R3 6/26/2012 7/10/2012 04:15PM 
MVH6F 28 EC-TIU-FHACNIT -R1 6/27/2012 7/10/2012 04:15PM 
MVH6H 29 EC-TIU-FHACNIT -R2 6/27/2012 7/10/2012 04:15PM 
MVH6J 30 EC-TTU-FHACNIT -R3 6/27/2012 7/10/2012 04:15PM 
MVH6K 31 EC-FHACNIT-RB 6/28/2012 7/10/2012 04:15PM 
MVH6L 32 EC-TB-FHACNIT 6/27/2012 7/10/2012 04:15PM 

Notes(s): 
The analytical results of the samples listed above are presented on the following pages. 

All calculations are performed before rounding to avoid round-off errors in calculated results. 

Results noted as "NO" were not detected at or above the stated limit. 

This report must not be reproduced, except in full, without the written ap.proval of the laboratory. 
Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, 
lgnitabllity, layers, odor, paint filter test, pH, porosity, pressure, reactivity, redox potential, specific gravity, spot tests, . 
solids, solu~illty, temperature, viscosity, and weight. 



• 

• 

• 

. · ... _..· .. : .. · . . ..... =.: ·.:..:.:~:.::::·.:.:: .. ::::::. 

EXECUTIVE SUMMARY- Detection Highlights 

PARAMETER 

EC-SK-XAD-R2-TOP 06/26/12 004 

2,6-Dinitrotoluene 

EC-SK-XAD7R3-TOP 06/26/12 007· 

2,6-Dinitrotoluene 

EC-TTU-XAD-R1-TOP 06/27/12 010 

2,6-Dinitrotoluene 
HMX 

EC-TTU-IMP1-3-Rl 06/27/12 012 

RDX 
RDX 
2,4,6-Trinitrotoluene 

EC-TTU-XAD-R2-TOP 06/27/12 013 

2,6-Dinitrotoluene 
HMX 

EC-TTU-IMP1-3-R2 06/27/12 015 

RDX 
RDX 
2, 4, 6-Trini tr0toluene . 

EC-TTU-XAD-R3-~P 06/27/12 016 

HMX 

EC-TTU-IMP1-3-R3 06/27/12 018 

RDX 
RDX 
2,4,6-Trinitrotoluene 

EC-TTU-FHACNIT-Rl 06/27/12 028 

RDX 

G2F290450 

REPORTING ANALYTICAL 
~RE~S~U~L~T~--=L~IM~I~T~--- ~U~N~IT~S~--- ~ME==TH=O~D~---------

1. 8 PG 

2.0 

3.0 PG 
0.48 J,PG 

67 E 
71Q 
0.33 

0.77 

0.76 

0.74 
0.74 

0.050 
0.25 
0.050 

3.0 PG 0.77 
0.39 J,PG 0.77 

340 E 
400 Q 
0.44 

0.050 
1.2 
0.050 

0.48 J,PG 0.76 

350 E 
440 Q 
0. 72 

2.1 

0.050 
1.2 
0.050 

0.60 

ug/sample SW846 8330/8330A 

ug/sample SW846 8330/8330A 

ug/sample 
ug/sample 

ug/samp1e 
ug/sample 
ug/sample 

ug/sample 
ug/sample 

SW846 8330/8330A 
SW846 8330/8330A 

SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 

SW846 8330/8330A 
SW846 8330/8330A 

ug/sample SW846 8330/8330A 
ug/sample ·sw846 8330/8330A 
ug/sample SW846 B330/8330A 

ug/sample SW846 8330/8330A 

ug/sample 
ug/sample 
ug/sample 

SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 

ug/sample SW846 8330/8330A 

(Continued on next page) 
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EXECUTIVE SUMMARY- Detection Highlights el 

PARAMETER 

EC-TTU-FHACNIT-R2 06/27/12 029 

RDX 

EC-TTU-FHACNIT-R3 06/28/12 030 

HMX 
RDX 

G2F290450 

RESULT 

2.3 

0.57 
2.1 

REPORTING ANALYTICAL 
LIMIT ~UN~I~T~S~--- ~ME~T~H~O~D~--------

0.85 

0.57 
0.57 

ug/sample SW846'8330/8330A 

ug/sample SW846 8330/8330A 
ug/sample SW846 8330/8330A 

i ,, 

I 
.. 1 

•':1 
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ANALYTICAL METHODS SUMMARY 

G2F2904.50 

ANALYTICAL 

~PA~RAME~~T~E=R~----------------------~--------------~ME~T~HO~D~---------

.Nitroaromatics and Nitramines by HPLC SW846 8330/8330A 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, N~vember 1986 and its updat·es. · 

... 

' !: 
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METHOD/ ANALYST SUMMARY 

G2F290450 

ANALYTICAL 

METHOD ~AN~A~LY~S~T~-----------------------

SWB46 8330/8330A Robyn Noonan 

References: 

ANALYST 
ID 

'003024 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 
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0' Brien & Gere Inc of North America 

Client Sample ID: EC-SK-XAD-Rl-TOP 

RPLC 

Lot-Sample t ... : G2F290450-001 Work Order f ... : MVD8D1AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix •..•.•... : AIR 
Date Sampled ... : 06/26/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184063 
Dilution Factor: 0.63 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluepe 

SURROGATE 
3,4-Dinitrotoluene 

Method ......... : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
NO 0.76 ug/sample 
NO 0.76 ug/sample 
NO 0.76 ug/sample 
NO 3.0 ug/sample 
NO 0.76 ug/sample 
NO 0.76 ug/sample 

PERCENT RECOVERY 
RECOVERY LIMITS 
73 (50 - 150} 

i 
j· 
i 
! 

' 
' r 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-SK-IMP1-3-R1 

HPLC 

:::::-:-·-;:-:-·: .... .· .... · -, ..... :. . . . . ... 

~ ·~ 
~ 
. . 

. . 
. 

g 
Lot-Sample t ... : G2F290450-003 
Date Sampled._.: 06/26/12. 
Prep Date ....•. : 07/02/12 

Work Order t ... : MVD8G1AA 
Date Received .• : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix .•..•••.. : AIR ! 
r 

Prep Batch t ... : 2184030 
Dilution Factor: 1 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitroto1uene 

SURROGATE 
3,4-Dinitrotoluene 

Method ......... : 

RESULT 
NO r' 

NO 
NO 
NO 
NO 
NO 

PERCENT 
RECOVERY 
101 

SW846 8330/8330A 

REPORTING 
LIMIT UNITS 
0.050 ug/sarnple 
0.050 ug/sarnple 
0.050 ug/sarnple 
0.20 ug/sarnple 
0.050 ug/sarnple 
0.050 ug/sarnple 

RECOVERY 
LIMITS 
(50 - 150) 

·. 

;:. 
•. 

~ 
·I 

• 
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O'Brien'& Gere Inc of North America 

Client Sample ID: EC-SK-XAD-R2-TOP 

Lot-Sample# ••• : G2F290450-004 
Date Sampled .•• : 06/26/12 
Prep Date ....•• : Oi/02/12 
Prep Batch# ... : 2184063 
Dilution Factor: 0.64 

PARAMETER 
2,4-Dinitroto1uene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitroto1uene 

SURROGATE 
3,4-Dinitrotoluene 

NOTE{S): 

HPLC 

Work Order t ... : 'MVD8H1AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix •..•..••. : AIR 

Method ......... : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.77 ug/sarnple 
l.B PG 0.77 ug/sample 
ND 0.77 ug/sarnple 
ND 3.1 ug/sarnple 
ND 0.77 ug/sarnple 
ND 0.77 ug/sample 

PERCENT RECOVERY 
RECOVERY LIMITS 
74 (50 - 150) 

PG The percent difference between the original and confirmation analyses is greau.r than 40% . 

.· . ·.: ... :: ~. -~ .. 
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o•Brien & Gere Inc of North America 

Client Sample ID: EC-SK-IMP1-3-R2 

HPLC 

Lot-Sample f ... : G2F290450-006 
Date Sampled •.• : 06/26/l2 

Work Order f ... : MVD8NlAA 
Date Received .• : 06/29/12 
Analysis Date .• : 07/17/12 

Matrix .....•... : AIR 

Prep Date •..... : 07/02/12 
Prep Batch f ... : 2184030 
Dilution Factor: 1 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 

Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

Method .•.•••... : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.050 ug/sample 
ND 0.050 ug/sample 
ND 0.050 ug/sample 
ND 0.20 ug/sample 
ND 0.050 ug/sample 
ND 0.050 ug/sample 

PERCENT RECOVERY 
RECOVERY LIMITS 
103 (50 - 150) 

•I 
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• O'Brien & Gere Inc of North America 

Client Sample ID: EC-SK-XAD-R3-TOP 

HPLC 

Lot-Sample f ... : G2F290450-007 Work Order f ... : MVDBR1AA 
Date Reeeived .. : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix ......... : AIR 

• 

• 

Date Sampled ... : 06/26/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184063 
Dilution Factor: 0.63 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

Method .......•. : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.76 ug/samp1e 
2.0 0.76 ug/sample 
ND 0.76 ug/sample 
ND 3.0 ug/sample 
ND 0.76 ug/sample 
ND 0.76 ug/sample 

/ 

PERCENT RECOVERY 
RECOVERY LIMITS 
72 (50 - 150) 

~
:: .. 

,, 

i 

T 
t 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-SK-IMP1-3-R3 

HPLC 

~--:_:,}_:_:_·.;.:..;~·:.: .=::=_:_ :_ ::.:..:..:.::..· .. .-_·.: .... · .. 

Lot-Sample f ... : G2F290450-009 
Date Sampled .•. : 06/26/12 

Work Order f ... : MVD8W1AA 
Date Received .• : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix ......... : AIR 

Prep Date ....•• : 07/02/12 
Prep Batch f ... : 2184030 
Dilution Factor: 1 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX J 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

Method •••.•.••• : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
NO 0.050 ug/sample 
NO 0.050 ug/sample 
NO 0.050 ug/sample 
NO 0.20 ug/sample 
NO 0.050 ug/sample 
NO 0.050 ug/sample 

PERCENT RECOVERY 
RECOVERY LIMITS 
105 (50 - 150) 

• 
~ 
I· 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-XAD-Rl-TOP 

Lot-Sample f ... : G2F290450-010 
Date Sampled .•• : 06/27/12 
Prep Date ...... : 07/02/12 
Prep Batch f ... : 2184063 

HPLC 

Work Order f ... : MVD8X1AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix .....•••• : AIR 

Dilution Factor: 0.62 Method .......•. : SW846 8330/8330A 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

NOTE (S): 

RESULT 
ND 
3.0 PG 
0.48 J,PG 
ND 
ND 
ND· 

PERCENT 
RECOVERY 
70 

PG The percent diFference between the original and confirmation analyses Is greater than 40% . 

J Estimated result. Result is less tllan RL. · 

REPORTING 
LIMIT UNITS 
0.74 ug/sample 
0.74 ug/sample 
0.74 ug/sample 
3.0 ug/sample 
0.74 ug/sample 
0.74 ug/sample 

RECOVERY 
LIMITS 
(50 - 150) 

v 

·:.,: .. :~:l'.: 
' ·' r: 
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o•Brien & Gere'Inc of North America 

Client Sample ID: EC-TTU-IMPl-3-Rl 

HPLC 

Lot-Sample f ... : G2F290450-012 Work Order f ... : MVD811AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix •••••.... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184030 

~ 

Dilution Factor: 1 Method .•.•..... : SW846 8330/8330A 

PARAMETER 
2,4-Dinitrot~luene 

2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

NOTE(S): 

RESULT 
ND 
ND 
ND 
ND 
67 E 
0.33 

PERCENT 
RECOVERY 
98 

E Estimated result. Result concentration exceeds the calibration range. 

REPORTING 
LIMIT UNITS 
0.050 ug/sample 
0.050 ug/sample 
0.050 ug/sample 
0.20 ug/sample 
0.050 ug/sample 
0.050 ug/sample 

RECOVERY 
LIMITS 
(50 - 150) 

I 

-~ ' 

• 

• 
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O'Brien & Gere'rnc of North America 

Client Sample ID: EC-TTU-IMPl-3-Rl 

Lot-Sample f ... : G2F290450-012 
Date Sampled ••• : 06/27/12 
Prep Date •••••. : 07/02/12 · 
Prep Batch f ... : 2184030 
Dilution Factor: 5 

PARAMETER 
RDX 

SURROGATE 
3,4-Diriitroto1uene 

NOTE(S): 

HPLC 

Work Order t ... : MVD812AA 
Date Received .• : 06/29/12 
Analysis Date •• : 07/18/12 

Matrix ......... : AIR 

Method ..•.••.•• : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
71 Q 0.25 ug/sample 

I 
PERCENT RECOVERY 
RECOVERY LIMITS 
86 (50'- 150) 

Q Elevated reporting limit. The reporting limit Is elevated due to high analyte levels. 

i 

I ., 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-XAD-R2-TOP 

Lot-Sample# .•• : G2F290450-013 
Date Sampled .•. : 06/27/12 

HPLC 

Work Order f ... : MVD851AA 
Date Received .. : 06/29/12 
Analysis Date •. : 07/17/12 

Matrix •..•.••.. : AIR 

Prep Date ....•. : 07/02/12 
Prep Batch t ... : 2184063 
Dilution Factor: 0.64 Method ..••....• : SW846 8330/8330A 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 

Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

NOTE(S); 

RESULT 
ND 
3.0 PG 
0.39 J,PG 
ND 
ND 
ND 

PERCENT 
RECOVERY 
70 

PG The percent difference between the original and confirmation analyses is greillet than 40%. 

J Estimated result. Result is less lhan RL 

REPORTING 
LIMIT UNITS 
0.77 ug/sample 
0.77 ug/sample 
0.77 ug/sample 
3.1 ug/sample 
0.77 ug/sample 
0.77 ug/sample 

RECOVERY 
LIMITS 
(50 - 150) 

·. 

• 

• 

t~' 

I~ 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-IMP1-3-R2 

HPLC 

Lot-Sample J ... : G2F290450-015 Work Order f ... : MVD881AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix ....... :.: AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... :-07/02/12 
Prep Batch t ... : 2184030 
Dilution Factor: 1 Method ... : ..... : SW846 8330/8330A 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitroto1uene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

NOTE(S): 

RESULT 
ND 
ND 
ND 
ND 
340 E 
0.44 

PERCENT 
RECOVERY 
86 

E Estimated result. Result concentration exceeds the calibration range . 

REPORTING 
LIMIT UNITS 
0.050 ug/sarnple 
0.050 ug/sarnple 
0.050 ug/sarnple 
0.20 ug/sarnple 
0.050 ug/sample 
0.050 ug/sample 

RECOVERY 
LIMITS 
(50 - 150) 

;::;:;i:·::·:·.:·.·-· 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-IMP1-3-R2 

Lot-Sample# ... : G2F290450-015 
Date Sampled ... : 06/27/12 

HPLC 

Work Order# ... : MVD882AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/27/12 

Matrix ......... : AIR 

Prep Date ..•... : 07/02/12 
Prep Batch# .•. : 2184030 
Dilution Factor: 25 Method ......... : SW846 8330/8330A 

REPORTING 
PARAMETER RESULT LIMIT 
RDX 400 Q 1.2 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
3,4-Dinitrotoluene 0.0 SRD,* (50 - 150) 

NOTE(S): 
SRD The surrogate recovery was not calculated because the extract was diluted beyond the ability to quantilale a,recovery. 

• Surrogate recovery is outside stated control limits. 

0 Elevated reponing limit. The reporting limit Is elevated due to high malyte levels. 

UNITS 
ug/sample 

•• 

• 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-XAD-R3-TOP 

Lot-Sample t ... : G2F290450-016 
Date Sampled.".: 06/27/12 
Prep Date •..... : 07/02/12 
Prep Batch t ... : 2184063 
Dilution Factor: 0.63 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

NOTE(S): 
J Estimated result. Result is less lhao Rl. 

HPLC 

Work Order f ... : MVD891AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/18/12 

Matrix ......... : AIR 

Method ......... : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
NO 0. 76 ug/sample 
NO 0.76 ug/sample 
0.48 J,PG 0.76 ug/sample 
NO 3.0 ug(sample 
NO 0.76 ug/sample 
NO 0.76 ug/sample 

PERCENT RECOVERY 
RECOVERY LIMITS 
71 (50 - 150) 

PG The percent difference between the original and confirm.Uon analyses is greater than 40% • 



.: •• :·.:·.:::·.···· ••••• .: ... _ • ..!.. ••••• .: :·:::-::::.:-::·. ·.•. ·. .... ··.: ... , ·;: ... ":''·:: ... :. : .: ... ·: ...... :·.. ··-. ~· ::.-.. -: .. ::. :-::::: ... :::.·: 

O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-IMP1-3-R3 

HPLC 

Lot-Sample f ... : G2F290450-018 Work Order f ... : MVD9ClAA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/17/12 

Matrix ......... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/02/12 
Prep Batch f ... : 2184030 
Dilution Factor: 1 Method ...•..... : SW846 8330/8330A 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 

2,4,6-Trinitrotoluene 

SURROGATE 
3,4-0initrotoluene 

NOTE{S): 

RESULT 
ND 
ND 
NO 
NO 
350 E 
0. 72 

PERCENT 
RECOVERY 
79 

E Estimated resuiL Result concelllratlon exceeds the calibration range. 

REPORTING 
LIMIT UNITS 
0.050 ug/sample 
0.050 ug/sample 
0.050 ug/sample 
0.20 ug/samp1e 
0.050 ug/sample 
0.050 ug/sample 

RECOVERY 
LIMITS 
(50 - 150) 

• 

• 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-IMP1-3~R3 

Lot-Sample. J ... : G2F290450-018 
Date Sampled ... : 06/27/12 

HPLC 

Work Order i ... : MVD9C2AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/18/12 

Matrix. :"· . ..•.•. : AIR 

·Prep Date .•.... : 07/02/12 
Prep Batch t ... : "2184030 
Dilution Factor: 25 Method ......... : SW846 8330/8330A 

REPORTING 
PARAMETER RESULT LIMIT 
RDX 440 Q 1.2 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
3,4-Dinitrotoluene 0.0 SRD,* (50 - 150) 

NOTE(S): 
SRD Tile surrogate recovery was not calculated because the extract was diluted beyond the ability to quantitate a recovery. 

• Surrogate recovery Is outside stated control limits. 

Q Elevated reporting limit. The reporting limit is eleva!ed due to high analyte levels • 

UNITS 
ug/sample 

• 
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O'Brien & .Gere Inc of North America 

Client Sample ID: EC-XAD-RB-TOP 

HPLC 

Lot-Sampl~ t ... : G2F290450-019 Work Order t ... : MVD9D1AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/18/12 

Matrix ......... : AIR 
Date Sampled ... : 06/28/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184063 
Dilution Factor: 0.63 

PARAMETER 
2,4-Dinitrotoluehe 
2,6-Dinitrotoluene 
HMX 

Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

• 

Method ......... : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.76 ug/sample 
ND 0.76 ug/sample 
ND 0.76 ug/sample 
ND 3.0 uglsample 

"'• ND 0.76 ug/sarnple 
ND 0.76 ug/sample 

PERCENT· RECOVERY 
RECOVERY LIMITS 
72 (50 - 150) 

• 
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• O'Brien & Gere Inc of North America 

Client Sample ID: EC~WATER-RB 

HPLC 

' 
Lot-Sample t ... : G2F290450-021 Work Order'# ... : MVD9FlAA 

Date Received .. : 06/29/12 
Analysis Date.'.: 07/17/12 

Matrix ••••.•... : AIR 

• 

• 

Date Sampled ... : 06/28/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184030 
Dilution Factor: 1 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotolue~e 

HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitroto1uene 

SURROGATE 
3,4-Dinitrotoluene 

Meth<?d·-··---~-: SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.050 ug/sarnple 
ND 0.050 ug/sarnple 
ND 0.050 ug/sarnple 
ND 0.20 ug/sarnple 
ND 0.050 ug/sarnple 
ND 0.050 ug/sarnple 

PERCENT RECOVERY 
RECOVERY LIMITS 
100 (50 - 150) 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC~TB-XAD-TOP 

HPLC 

Lot-Sample f ... : G2F290450-022 Work Order f •.. : MVD9G1AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/18/12 

Matrix ... · ...... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/02/12 
Prep Batch t ... : 2184063 
Dilution Factor: 0.66 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

Method .•....•.. : 

RESULT ·} 

ND 
ND 
ND 
ND 
ND 
ND 

PERCENT 
RECOVERY 
76 

SW846 8330/8330A 

REPORTING 
LIMIT UNITS 
0. 79. ug/sample 
0.79 ug/sample 
0.79 ug/samp1e 
3.2 ug/sample 
0.79 ug/sample 
0.79 ug/sample 

RECOVERY 
LIMITS 
(50 - 150} 

J 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TB-IMPl-3 

HPLC 

Lot-Sample f ... : G2F290450l024 Work Order t ... : MVD9K1AA Matrix ••...•.•• : AIR 
Date Sampled .•. : 06/27/12 Date Received .. : 06/29/12 
Prep Date ••••.• : 07/02/12 Analysis Date .. : 07/17/12 
Prep Batch f ... : 2184030 
Dilution Factor: 1 Method ......... : SWB46 8330/8330A 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

RESULT 
ND 
ND 
ND 
ND 
ND 
ND 

PERCENT 
RECOVERY 
102 

REPORTING 
LIMIT UNITS 
0. 050. ug/sample 
0.050' ug/sample 
0.050 ug/sample 
0.20 ug/sample 
0.050 ug/sample 
0.050 ug/sample 

RECOVERY 
LIMITS 
(50 - 150) 
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O'Brien & Gere Inc of North America 

Client Sample ID:.EC-SK-FHACNIT-Rl 

Dissolved HPLC 

Lot-Sample t ... : G2F290450-025 Work Order t ... : MVH6ClAA 
Date Received .. : 07/10/12 
Analysis Date •• : 07/18/12 

Matrix ......... : AIR 
Date Sampled ... : 06/26/12 
Prep Date ...... : 07/16/12 
Prep Batch t ... : 2198112 
Dilution Factor: 0.71 Method ......... : SW846 8330/B330A 

REPORTING 
PARAMETER RESULT LIMIT. UNITS 
2,4-Dinit~oto1uene NO 0.53 ug/sarnple 
2,6-Dinitrotoluene NO 0.53 ug/sarnple 
HMX ND 0.53 ug/sarnple 
Nitroglycerin NO 2.1 ug/sarnple 
RDX ND 0.53 ug/sarnple 
2,4,6-T~initrotoluene ND 0.53 ug/sarnple 
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o•Brien & Gere Inc of North America 

Client Sample ID: EC-SK-FHACNIT-R2 

Dissolved HPLC 

Lot-Sample t ... : G2F290450-026 
Date Sampled ••. : 06/26/12 

Work Order t .. ·. : MVH6D1AA 
Date Received .. : 07/10/12 
Analysis Date .• : 07/18/12 

Matrix •........ : AIR 

Prep Date •.•••• : 07/16/12 
Prep Batch t ... : 2198112 
Dilution Factor: 0.67 

PARAMETER 
· 2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2, 4·, 6-Trini trotol"Uene 

Method •.....•.• : SW846 8330/8330A 

REPORTING· 
RESULT LIMIT UNITS 
ND 0.50 ug/sample 
ND 0.50 ug/sample 
ND 0.50 ug/sample 
ND 2.0 ug/sample 
ND 0.50 ug/sample 
ND 0.50 ug/sample 

(.._ 

·J 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-SK-FHACNIT-R3 

Dissolved HPLC 

Lot-Sample# ... : G2F290450-027 Work Order J ... : MVH6E1AA 
Date Received .. : 07/10/12 
Analysis Date .. : 07/18/12 

Matrix ......... : AIR 
Date Sampled ... : 06/26/12 
Prep Date .•••.. : 07/16/12 
Prep Batch t ... : 2198112 
Dilution Factor: 0.64 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitroto1uene 

Method ..••..... : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.48 ug/samp1e 

·ND 0.48 ug/sample 
ND 0.48 ug/sample 
ND 1.9 ug/sample 
ND 0.48 ug/sample 
ND 0.48 ug/sample 

• 

I 

• 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-FHACNIT-Rl 

Dissolved HPLC 

Lot-Sample f ... : G2F290450-028 Work Order# ... : MVH6F1AA 
Date Received .. : 07/10/12 
Analysis Date .. : 07/18/12 

Matrix .••.... ~.: AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/16/12 
·Prep Batch f ... : 2198112 
Dilution Factor: 0.8 Method ......... : SW846 8330/8330A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,4-Dinitrotoluene ND 0.60 ug/sample 
2,6-Dinitrotoluene ND 0.60 ug/sample 
HMX \. ND 0.60 ug/sample 
Nitroglycerin. ND. 2.4 ug/sample 
RDX 2.1 J 0. 60 ug/sample 
2,4,6-Trinitrotoluene ND 0.60 ug/sample 
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o•arien & Gere Inc of North America 

Cli~t Sample ID: EC-TTU-FHACNIT-R2 

Dissolved HPLC 

Lot-Sample f ... : G2F290450-029 Work Order t ... : MVH~H1AA 
Date Received .. : 07/10/12 
Analysis Date .. : 07/18/12 

Matrix ......... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...•.• : 07/16/12 
Prep Batch t ... : 2198112 
Dilution Factor: 1.13 

PARAMETER 
2,4-Dinitroto1uene 
2,6-Dinitroto1uene 
HMX 
Nitroglycerin 
RDX 

·2,4,6-Trinitrotoluene 

\. 

Method ......... : SW846 8330/8330A 

REPORTING 
RESULT . LIMIT UNITS 
ND 0.85 ug/sarnp1e 
ND. 0.85 ug/sarnp1e 
ND 0.85 ug/sarnp1e 
ND 3.4 ug/sarnple 
2.3 0.85 ug/sa.mple 
ND 0.85 ug/sarnple 

~· 

! 

•• 
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• 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TTU-FHACNIT-R3 

Dissolved HPLC 

Lot-Sample i ... : G2F290450-030 Work Order t ... : MVH6J1AA 
Date Received .. : 07/10/12 
Analysis Date .. : 07/18/12 

Matrix •••.••... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/16/12 
Prep Batch f ... : 2198112 
Dilution Factor: 0.76 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,'4, 6-Trinitrotoluene 

Method ...•••••• : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.57 ug/sample 
ND 0.57 ug/sample 
0.57 0.57 ug/sample 
ND 2.3 ug/sample 
2.1 0.57 ug/sample 
ND 0.57 ug/sample 

I 

I . . . 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-FHACNIT-RB 

Dissolved HPLC 

Lot-Sample t ... : G2F290450-031 Work Order t ... : MVH6K1AA 
Date Received .. : 07/10/12 
Analysis Date .. : 07/18/12 

Matrix ..•....•• : AIR 
Date Sampled ... : 06/28/12 
Prep Date ...... : 07/16/12 

·Prep Batch f ... : 2198112 
Dilution Factor: 0.84 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

Method ......... : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.63 ug/sample 
ND 0.63 ug/sample 
ND 0. 63 ug/sample 
ND 2.5 ug/sample 
ND 0.63 ug/sample 
ND 0.63 ug/sample 

I 

•I 
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O'Brien & Gere Inc of North America 

Client Sample ID: EC-TB-FHACNIT 

Dissolved HPLC 

Lot-Sample t ... : G2F290450-032 Work Order t ... : MVH6L1AA 
Date Received .• : 07/10/12 
Analysis Date .• : 07/18/12 

Matrix ..•..•... : AIR 
Date Sampled ... : 06/27/12 
Prep Date •..... :· 07/16/12 
Prep Batch t ... : 2198112 
Dilution Factor: 0.68 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitroto1uene 
HMX 

1 Nitroglycerin 
RDX , 
2,4,6-Trinitrotoluene 

Method ......... : SW846 8330/8330A 

REPORTING 
RESULT LIMIT UNITS 
ND 0.51 ug/sample 
ND 0.51 ug/sample 
ND 0.51 ug/sample 
ND 2.0 ug/sample 
ND. 0.51 ug/sample 
ND '0.51 ug/sample 

-.:-::- ... :-:.::::.::_.::·:.:.:.·:.·:.-::_ -



• QC DATA ASSOCIATION SUMMARY 

G2F290450 

Sample Preparation and Analysis Control Numbers 

ANALYTICAL LEACH PREP 
SAMPLEl} MATRIX METHOD BATCH # BATCH * MS RUN# 

001 AIR SW846 8330/8330A 2184063. 

003 AIR SW846 8330/8330A 2184030 

004 AIR SW846 8330/8330A 2184063 

006 AIR. SW846 8330/8330A 2184030 

007 AIR SW846 8330/8330A 2184063 

009 AIR SW846 8330/8330A 2184030 

010 AIR SW846 8330/8330A 2184063 

• 012 AIR SW846 8330/8330A 2184030 

013 AIR SW846 8330/8330A 2184063 

015 AIR SW846 8330/8330A 2184030 

016 AIR SW846 8330/8330A 2184063 

018 AIR SW846 8330/8330A 2184030 

019 AIR SW846 8330/8330A '2184063 

021 AIR SW846 8330/8330A 2184030 

022 AIR SW846 8330/8330A 2184063 

024 AIR SW846 8330/8330A 2184030 

025 AIR SW846 8330/8330A 2198112 

026 AIR SW846 8330/8330A 2198112 

027 AIR SW846 8330/8330A 2198112 

028 AIR SW846 .8330/8330A 2198112 

029 AIR SW846 8330/8330A 2198112 

• (Continued on next page) 



QC DATA ASSOCIATION ~y • G2F290450 

Sample Preparation and Analysis Control Numbers 

ANALYTICAL LEACH PREP 
SAMPLE# MATRIX METHOD · BATCH f BATCH # MS RUN# 

030 AIR SW846 8330/8330A 2198112 

031 AIR SW846 8330/8330A 2198:J.I2 

032 AIR SW846 8330/8330A 2198112 

• 

• 



• METHOD BLANK REPORT. 

HPLC 

Client Lot :f .•• : G2F2 90450 Work Order t ... ·: MVEK91AA 
MB Lot-Sample :f: G2G020000-030 

Analysis Date •• : 07/17/12 
Dilution Factor: 1 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

. HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

Prep Date •..••. : 07/02/12 
Prep Batch t ... : 2184030 

REPORTING 
RESULT LIMIT 
ND 0.050 
ND 0.050 
ND 0.050 
ND 0.20 
ND 0.050 
ND 0.050 

Matrix ......... : AIR 

UNITS 
ug/sample 
ug/sample 
ug/sample 
ug/sample 
ug/sample 
ug/sample 

METHOD 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 

PERCENT RECOVERY ., 

SURROGATE RECOVERY LIMITS 

3,4-Dinitrotoluene 103 (50 - 150) 

NOTE(S): 

• Calculations are performed before rounding to avoid round-off erroo ln calwlated results . 

.· 

• 

/ 
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METHOD BLANK REPORT 

HPLC 

Client Lot f ... : G2F290450 Work Order f ... : MVEQG1AA Matrix ......... : AIR 
MB Lot-Sample f: G2G020000-063 

Analysis Date •• : 07/17/12 
Dilution Factor: 1 

PARAMETER 
2,4-Dinitrotoluene 
2;6~Dinitrotoluene 

HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

SURROGATE 
3,4-Dinitrotoluene 

NOTE (S): 

Prep Date •••••• : 07/02/12 
Prep Batch f ... : 2184063 

REPORTING 
RESULT LIMIT UNITS 
ND 1.2 ug/sarnple 
ND 1.2 ug/sample 
ND 1.2 ug/sarnple 
ND 4.8 ug/sarnple 
ND 1.2 ug/sarnple 
ND 1.2 ug/sarnple 

PERCENT RECOVERY 
RECOVERY LIMITS 
75 (50 - 150) 

Calculations are. performed before rounding to avoid round-off errors in calculated results. 

METHOD 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 

• 

• 

• 
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METHOD BLANK REPORT 

HPLC 

Client Lot t ... : G2F290450 Work Order i ... : MVLGX1AA 
MB Lot-Sample t: G2G160000-112 

Analysis Date •• : 07/18/12 
Dilution Factor: 1 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitroglycerin 
RDX 
2,4,6-Trinitrotoluene 

NOTE(S}: 

Prep 
Prep 

RESULT 
ND 
ND 
ND 
ND 
ND 
ND 

Date .....• : 07/16/12 
Batch i ... : 2198112 

REPORTING 
LIMIT 
0.75 
0.75 
0.75 
3.0 
0.75 
0.75 

Calculations are perfDrllled before rounding lo avoid round-orr errors in calculated results • 

Matrix ..••..... : AIR 

UNITS 
ug/sample 
ug/sample 
ug/sample 
ug/sample 
ug/sample 
ug/sample 

METHOD 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 



• 

• 

• 

LABORATORY CONTROL SAMPLE EVALUATION REPORT 

HPLC 

Client Lot t ... : G2F290450 
LCS·Lot-Samplet: G2G020000-030 
Prep Date ..•... : 07/02/12 
Prep Batch f .. ~: 2184030 

Work Order t .•• : MVEK91AC-LCS 
MVEK91AD-LCSD 

Analysis Date . .': 07/17/12 

Matrix ......... : AIR 

Dilution Factor: 1 \ 

PERCENT 

PARAMETER RECOVERY 

2,4-Dinitrotoluene 104 
104 

2,6-Dinitrotoluene 103 
104 

HMX 100 
.100 

Nitroglycerin 113 
139 

RDX 112 
111 

2,4,6-Trinitrotoluene 93 
93 

SURROGATE 
3,4-Dinitrotoluene 

NOTE(S): 
Calculations are performed before rounding to avoid round-off errors In calculated resulls. 

Bold print denotes control parameter~ 

RECOVERY 
LIMITS 

(50 - 150) 
(50 - 150) 
(50 - 150) 
(50 150) 
(50 - 150) 
(50 - 150) 
(50 - 150) 
(50 - 150) 
(50 - 150) 
(50 - 150) 
(50 - 150} 
(50 - 150) 

PERCENT 
RECOVERY 
104 
104 

RPD 
RPD LIMITS METHOD 

SW846 8330/8330A 
0.24 (0-50) SW846 8330/8330A 

SW846 8330/8330A 
0.19 (0--50) SW846 8330/8330A 

SW846 8330/8330A 
0.0 (0-50) SW846 8330/8330A 

SW846 8330/8330A 

21 (0-50) SW846 8330/8330A 
SW846 8330/8330A 

1.1 (0-50) SW846 8330/8330A 
SW846 8330/8330A 

0.050 (0-50) SW846 8330/8330A 

RECOVERY 
LIMITS 
(50 - 150} 
(50 - 150} 



LABORATORY CONTROL SAMPLE DATA REPORT 

HPLC 

Client Lot # ... : 
LCS Lot-Sample#: 

G2F290450 
G2G020000-030 
07/02/12 . 
2184030 

Work Order# ... : MVEK91AC-LCS 
MVEK91AD-LCSD 

Analysis Date .. : 07/17/12 

Matrix .••••••.. : AIR 

Prep Date •..... : 
Prep Batch f ... : 
Dilution Factor: 1 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 2,4-Dinitrotoluene 2.00 2.08 · ug/sample 104 SW846 8330/8330A 

2.00 2.09 ug/sample 104 0.24 SW846 8330/8330A 2,6-Dinitrotoluene 2.00 2.07 ug/sample 103 SW846 8330/8330A 
2.00 2.07 ug/sample 104 0.19 SW846 8330/B330A HMX 2.00 2.00 ug/sample 100 SW846 8330/8330A 
2.00 2.00 ug/sample 100 0.0 SW846 8330/8330A Nitroglycerin 2.00 2.26 ug/sample 113 SW846 8330/8330A 
2.00 2.78 ug/sample 139 21 SW846 8330/8330A .RDX 2.00 2.24 ug/sample 112 SW846 8330/8330A 
2.00 2.22 ug/sample 111 1.1 SW846 8330/8330A 2,4,6-Trinitrotoluene 2.00 1.85 ug/sample 93 SW846 8330/8330A 
2.00 1.86 ug/sample 93 0.050 SW846 8330/8330A 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
3,4-Dinitrotoluene 104 (50 - 150) 

104 (50 - 150) 

NOTE (S): 
Catculatlons are perFormed before rounding to avoid round-off errors in talculated results. 
Bold prim denotes control parameters 

l. 

) . 

~· 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

HPLC 

Client Lot f ... : G2F290450 Work Order f ••• : MVEQG1AC-LCS Matrix •.....•.. : AIR 

LCS Lot-Samplef: G2G020000-063 MVEQG1AD-LCSD 

Prep Date .•.... : 07/02/12 Analysis Date .• : 07/17/i2 
Prep Batch f .. -. : 2184063 
Dilution Factor: 1 

PERCENT 
PARAMETER RECOVERY 
2,4-Dinitrotoluene 76 

76 
2,6-Dinitrotoluene 77 

77 
HMX 75 

75 
Nitroglycerin 84 

84 
RDX 80 

80 
2,4,6-Trinitrotoluene 68 

68 

SURROGATE 
3,4-Dinitrotoluene 

NOTE(S): 
Calculations are perronned before rounding to avoid round-orr errors in calculated results. 

Bold print denotes CDniiDI parameters 

RECOVERY RPD 
LIMITS RPD LIMITS --

(50 150) ' 
(50 - 150) 0.070 (0-50) 
(50 - 150) 
(50 - 150) 0.23 (0-50) 
(50 - 150) 
(50 - 150) 0.18 (0-50) 
(50 - 150) 
(50 - 150) 0.76 (0-50) 
(50 - 150) 
(50 - 150) 0.10 (0-50) 
(50 - 150) 
(50 - 150) 0.050 (0-50) 

PERCENT RECOVERY 
RECOVERY LIMITS 
78 (50 - 150} 
77 (50 - 150} 

METHOD 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 
SW846 8330/8330A 



LABORATORY CONTROL SAMPLE DATA REPORT 

HPLC 

Client Lot f ... : G2F290450 
LCS Lot-Sample#: G2G020000-063 

Work Order# ... : MVEQG1AC-LCS 
MVEQG1AD-LCSD 

Analysis Date .. : 07/17/12 

Matrix .•.•.•••. : AIR 

Prep Date ... · ... : 07/02/12 
Prep Batch f ... : 2184063 
Dilution Factor: 1 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
2,4-Dinitrotoluene 50.0 38.2 ug/sample 76 SW846 8330/8330A 

50.0 38.2 ug/sample 76 0,070 SW846 8330/8330A 
2,6-Dinitrotoluene 50.0 38.4 ug/sample 77 SW846 8330/8330A 

50.0 38.3 'ug/sample 77 0.23 SW846 8330/8330A BMX 50.0 37.5 ug/sample 75 SW846 8330/8330A 
50.0 37.6 ug/sample 75 0.18 ·sw846 8330/8330A 

Nitroglycerin 50.0 41.8 ug/sample 84 SW846 8330/8330A 
50.0 42.1 ug/sample 84 0.76 SW846 8330/8330A 

RDX 50.0 39.8 ug/sample 80 SW846 8330/8330A 
50.0 39.8 ug/sample 80 0.10 SW846 8330/8330A 

2,4,6-Trinitrotoluene 50.0 33.9 ug/sample 68 SW846 8330/8330A 
50.0 33.9 ug/sample 68 0.050 SW846 8330/8330A 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
3,4-Dinitrotoluene 78 (50 - 150) 

77 (50 - 150) 

NOTE(S): 
Calculations are performed before rounding ltl avoid round-off errors in calculated results. 

Bold print denotes control parameters 

• 

• 

• 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

HPLC 

Client Lot f ... : G2F290450 Work Order f ... : MVLGX1AC-LCS Matrix ......... : AIR 
LCS Lot-Sample#: G2G160000-112 MVLGX1AD-LCSD 
Prep Date ...... : 07/16/12 Analysis Date .. : 07/18/12 
Prep Batch f ... : 2198112 
Dilution Factor: 1 

• 



LABORATORY CONTROL SAMPLE DATA REPORT 

Client Lot f •.. : G2F290450 
LCS Lot-Samplef: G2G160000-112 
Prep Date .••... : 07/16/12 
Prep Batch t ... : 2198112 
Dilution Factor: 1 

HPLC 

Work Order t ... : MVLGX1AC-LCS 
MVLGX1AD-LCSD 

Analysis Date •. : 07/18/12 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY 
2,4-Dinitrotoluene 2.00 2.08 ug/sample 104 

2.00 2.12 ug/sample 106 
2,6-Dinitrotoluene 2.00 2.08 ug/sample 104 

2.00 2.09 ug/sample 105 
HMX 2.00 2.00 ug/sample 100 

2.00 2.02 ug/sample 101 
Nitroglycerin 2.00 2.23 ug/sample 112 

2.00 2.27 ug/sample 113 
RDX 2.00 2.11 ug/sample 105 

2.00 2.12 ug/sample 106 
2,4,6-Trinitrotoluene-: 2.00 1.80 ug/sample 90 

2.00 1.82 ug/sample 91 

NOTE (S): 
Cal~ulatlons are performed before rounding to avoid round-off errors in calculated results. 

Bole! print denotes control parameten; 

• 
Matrix ....••••• : AIR 

RPD METHOD 
SW846 8330/8330A 

1.6 SW846 8330/8330A 
SW846 8330/8330A 

Q.67 SW846 8330/8330A 
SW846 8330/8330A 

1.1 SW846 8330/8330A 
SW846 8330/8330A 

1.5 SW846 8330/8330A 
SW846 8330/8330A 

0.85 SW846 8330/8330A 
SW846 8330/8330A . 

1.3 SW846 8330/8330A 

• 

• 
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SAMPLE SUMMARY 

H2F290431 

wo # SAMPLE# CLIENT SAMPLE ID 

MVD4R 001 SK-VOST-TX1/2-R1A 
MVD4T 002 SK-VOST-ASB-R1A 
MVD4V 003 SK-VO?T-TX1/2-R1B 
MVD4W 004 SK-VOST-ASB-R1B 
MVD4X 005 SK-VOST-TX1/2-R1C 
MVD40 006 SK-VOST-ASB-R1C 
MVD41 007 SK-VOST-TX1/2-R2A 
MVD42 008 SK-VOST-ASB-R2A 
MVD43 009 SK-VOST-TX1/2-R2B 
MVD44 010 SK-VOST-ASB-R2B 
MVD45 011 SK-VOST-TX1/2-R2C 
MVD46 012 SK-VOST-ASB-R2C 
MVD47 013 SK-VOST-TX1/2-R3A 
MVD48 014 SK-VOST-ASB-R3A 
MVD49 015 SK-VOST-TX1/2-R3B 
MVD5A 016 SK-VOST-ASB-R3B 
MVD5C 017 SK-VOST-TX1/2-R3C 
MVD5D 018 SK-VOST-ASB-R3C 
MVD5E 019 SK-VOST-TX1/2-FB 
MVD5F 020 SK-VOST-ASB-FB 

NOTE(S): 
- Themalytica results of thesanples listed OOolle a-e presented on the following p<ges. 

-All caculations a-e performed before rounding to avoid round-off errors in caculated results. 

-Results noted as "ND" were not detected at or OOollethestated limit. 

-This report must not be reproduced, except in full, without the written ~oval of the laboratory. 

-Results for the following pera-neters a-e neter reported on a dry weight ba:is: color, oorrosivity, density, flashpoint, ignitallility, layers, odor, 

pa'nt filter test, pH, porosity presrure, reectivity, redox potential, specific gravity, fllOI tests, ~lids, rolubility, temperature, vi9Xlsity, and ;-vaght. 

( 

SAMPLED . SAMP 

DATE . TIME ---

06/26/12 
06/26/12' 
06/26/12 
06/26/12 
06/26/12 
06/26/12 
06/26/12 

. 06/26/12 
06/26/12 
06/26/12 
06/2 6/12 
06/26/12 
06/27/12 
06/27/12 
06/27/12 
06/27/12 

... 06/27/12 
06/27/12 
06/26/12 
06/26/12 

' i 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R1A 
' 

GC/M$ Volatiles 

Lot-Sample f ... : H2F290431-00i Work Order f ... : MVD4R1AA Matrix ......... : AIR 

Date Sampled ... : 06/26/12" Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 

Prep Batch f ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT ' LIMIT UNITS MDL 

Acetone. 0.34 0.10 ug 0.030 

Benzene 0.23 0.010 ug 0.0035 

Brbmobenzene NO 0.010 ug 0.0020 

Bromochloromethane ND 0.025 ug 0.0028 
Bromodichloromethane NO 0.010 ug 0.0013 

Bromoform NO·. 0.025 ug 0.010 
Bromomethane NO 0.050 ug 0.0059 

2-Butanone 0.13 0.10 ug. 0.10 
n-Butylbenzene 0.0011 J 0.010 ug 0.0010 
sec-Butylbenzene 0.0014 J 0.010 ug 0.0010 
tert-Butylbenzene NO 0.010 ug 0. 0011 
Carbon disulfide 0.037 0.010 ug 0.0019 

• Carbon tetrachloride 0.011 0.010 ug 0.0012 
Chlorobenzene 0.0035 J 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 
Chloroethane NO 0.050 ug 0.0062 
Chloroform 0.0037 J 0.010 ug 0.0011 
Chloromethane 0.011 J,B 0.050 ug 0.0025 
2-Chlorotoluene NO 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane NO 0.025 ug 0.0021 
1,2-D~chlorobenzene NO 0.010 ug 0.0018 
1,3-Dichlorobenzene NO 0.010 ug 0.0014 
1,4-Dichlorobenzene NO 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane 0.0018 J 0.010 ug 0.0010 
1,2-Dichloroethane NO 0.010 ug 0.0017 
cis-1,2-Dichloroethene NO 0.010 ug 0.0010 
trans-1,2-Dichloroethene NO 0.010 ug 0.0020 
1,1-Dichloroethene o .. 0048 J 0.010 ug 0.0015 
1,2-Dichloropropane NO 0.010 ug. 0.0017 
1,3-Dichloropropane NO 0.010 ug 0.0014 
2,2-Dichloropropane NO 0.010 ug 0.0010 
cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene NO 0.010 ug 0.0012 
1,1-Dichloropropene 0.0044•J 0.010 ug 0.0010 

• (Continued on next page) 
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O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R1A • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-001 Work Order f ... : MVD4RlAA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.068 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.0094 J 0.10 ug 0.0068 
Isopropylbenzene 0.0087 J 0.010 ,ug 0.0010 
p-Isopropyltoluene 0.0019 J 0.010 ug 0.0010 
Methyl~ne chloride 0.023 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene 0.0038 J 0.010 ug 0.0010 
Styrene 0.0069 J 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.023 0.010 ug 0.0011 
Toluene 0.43 B 0.010 ug 0.0010 ·.· 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1 ,·2, 4 -Trichloro- ND 0.025 ug 0.0016 

benzene • 1,1,1-Trichloroethane 0.0038 J 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene 0.026 0.010 ug 0.0022 
Trichlorof1uoromethane 0.10 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0091 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0090 J o.oio ug 0.0018 
Vinyl chloride ND 0.010 ug 0. 0021 
m-Xylene & p-Xylene · 0.20 0.020 ug 0.0020 
a-Xylene 0.11 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 87 (50 - 134) 
1,2-Dichloroethane-d4 81 (50 - 127) 
Toluene-dB 84 . (57 - 134) 
Bromofluorobenzene 40 * (50 - 122) 

NOTE(S): 
• &Jrrogate rfDJI/ery is outside staed control limits. 

J Estimated result. Result is less !hal RL. 

B Method bla1k contcmination. The asoociaed method bla1k contans theta-get a1ayte a a reportcble le.tel. 

• 



• 

• 
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O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R1A 

GC/MS Volatiles 

Lot-Sample f ... : H2F290431-002 Work Order f.· .. : MVD4T1AA 
Date Received .. : 06/29/12 
Analysi~ Date ... : 07/03/12 

Matrix ......... : AIR 
Date Sampled ... : 06/26/12 
Prep Date_ ...... : 07/03/12 
P~ep Batch f ... : 2184061 
Dilution Factor: 1 

PARAMETER 
Acetone 
Benzene 
Bromobenzene 
Bromo chloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3~chloro-

propane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 

, trans-1,3~Dichloropropene 
1,1-Dichloropropene 

Method ......... : SW846 VOST 

RESULT 
0.40 
ND 
ND 
ND 
ND 
ND 
0.0063 J,B 
ND 
ND 
ND 
ND 
0.012 
ND 
ND 
ND 
0.0068 J 
0.0024 J 
0.041 J,B 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
0.082 
,ND 
ND 
ND 
ND 
0.091 
ND 
ND 
ND 
ND 

· ND 
ND 

REPORTING 
LIMIT 
0.10 
0.010 
0.010 
0.025 
0.010 
0.025 
0.050 
0.10 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.050 
0.010 
0.050 
0.010 
0.010 
0.050 

0.025 
0.025 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

(Continued on next page) 

UNITS 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

MQL 
0.030 
0.0035 
0.0020 
0.0028 
0.0013 
0.010 
0.0059 
0.10 
0.0010 
0.0010 
0. 0011 
0.0019 
0.0012 
0.0010 
0.0020 
0.0062 
0.0011 
0.0025 
0.0012 
0.0014 
0.013 

0.0014 
0.0021 
0.0018 
0.0014 
0.0015 
0.0024 
0.0010 
0.0017 
0.0010 
0.0020 
0.0015 
0.0017 
0.0014 
0.0010 
0.0017 
0.0012 
0.0010 

'i 

I 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-RlA • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-002 Work Order# ... : MVD4T1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.0043 J 0 .. 010 ug 0.0010 
Hexachlorobutadiene . NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene NO 0.010 ug 0.0010 
Methylene chloride 0.098 B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene 0.0012 J 0.010 ug 0.0010 
Styrene 0.0052 J 0.010 ug o:oo13 
1,11 1,2-Tetrachloroethane NO 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane NO 0.025 ug 0.024 
Tetrachloroethene 0.0015 J 0.010 ug 0.0011 
Toluene 0.035 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene NO 0.025 ug 0.0010 
1,2,4-Trichloro- NO 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 ug 0.010 
Trichloroethene NO 0.010 ug 0. 0022 
Trichlorof1uoromethane 0.14 ·o.o5o ug 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0066 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0019 J 0.010 ug 0.0018 
Vinyl chloride 0.0069 J 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.015 J 0.020 ug 0.0020 
a-Xylene 0.0062 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 92 (50 - 134) 
1,2-Dichloroethane-d4 80 (50 - 127) 
Toluene-dB 91 (57 - 134) 
Bromofluorobenzene 83 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less tim RL. 

B Method blrok contanination. Theasrociaed method blrok contanstheta-get roalytea areport<blelevel. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R1B 

GC/MS Volatiles 

Lot-Sample t ... : H2F290431-003 Work Order t ... : MVD4V1AA Matrix ......... : AIR 

Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch t ... : 21840.61 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.34 0.10 ug 0.030-

Benzene 0.29 0.010 ug 0.0035 

Bromobenzene NO 0.010 ug 0.0020 

Bromoch1oromethane NO 0.025 ug 0.0028 
Bromodich1oromethane NO 0.010 ug 0.0013 

Bromoform NO 0.025 ug 0.010 

Bromomethane NO 0.050 ug 0.0059 

2-Butanone 0.11 0.10 ug 0.10 
n-Butylbenzene 0.0060 J 0.010 ug 0.0010 

sec-Butylbenzene 0.0035 J 0.010 ug 0.0010 
tert-Buty1benzene NO 0.010 ug 0. 0011 
Carbon disulfide 0.036 0.010 ug 0.0019 

Carbon tetrachloride 0.0098 J 0.010 ug 0.0012 

• Chlorobenzene 0.0074 J 0.010 ug 0.0010 
Ch1orodibromomethane NO 0.025" ug 0.0020 

Ch1oroethane NO 0.050 ug 0.0062 

Chloroform 0.0015 J 0.010 ug 0.0011 
Chloromethane 0.0050 J,B 0.050 ug 0.0025 

2-'Ch1oroto1uene NO 0.010 ug 0.0012 

4-Ch1oroto1uene NO 0.010 ug 0.0014 

1,2-Dibromo-3-ch1oro- NO 0.050 ug. 0.013 
propane 

1,2-Dibromoethane NO 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene 0.021 0.010 ug 0.0018 

1,3-Dich1orobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene 0.0037. J 0.010 ug 0.0015 
Dich1orodif1uoromethane ND 0.025 ug 0.0024 

1,1-Dich1oroethane NO 0.010 ug 0.0010 
1,2-Dich1oroethane NO 0.010 ug 0. 0017 

cis-1,2-pich1oroethene NO 0.010 ug 0.0010 
trans-1,2-Dich1oroethene NO 0.010 ug 0.0020 

1,1-Dich1oroethene NO 0.010 ug 0.0015 
1,2-Dich1oropropane NO 0.010 ug 0.0017 
1,3-Dich1oropropane NO 0.010 ug 0.0014 I 

2,2-Dich1oropropane NO 0.010 ug 0.0010 
cis-1,3-Dichloropropene NO 0.010 ug 0.0017 
trans-1,3-Dich1oropropene NO 0.010 ug 0.0012 

1,1-Dich1oropropene NO 0.010 ug 0.0010 

•• j 

(Continued on next page) 
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O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R1B • 
GC/MS Volatiles 

Lot-Sample f~ .. : H2F290431-003 Work Order f ... : MVD4V1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.093 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.025 J 0.10 ug 0.0068 
Isopropylbenzene 0.019 0.010 ug 0.0010 
p-Isopropyltoluene 0.0040 J 0.010 ug 0.0010. 
Methylene chloride 0.016 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene 0.016 0.010 ug 0.0010 
Styrene 0.074 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0076 J 0.010 ug 0.0011 
Toluene 0.19 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane 0.0013 J 0.025 ug 0.0010 
1,1,2-Tric~loroethane ND 0.025 ug 0.010 
Trichloroethene 0.0046 J 0.010 ug 0.0022 
Trichlorofluoromethane 0.070 0.050 ug 0.0017 • 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.056 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.017 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p~Xylene 0.32 0.020 ug 0.0020 
a-Xylene 0.20 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 88 (50 - 134) 
1,~-Di6hloroethane-d4 82 . (50 - 127)" 
Toluene-dB '95 (57 - 134) 
Bromofluorobenzene 81 (50 - 122) 

NOTE(S): 
J Estimate:! result. Result is less thai RL. 

B Method blmk contanination. The assxiae:! method blmk contans theta-get cnayte a a report<ble level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample SK-VOST-ASB-R1B ID: 

GC/MS Volatiles 

Lot-Sample f---= H2F290431-004 Work Order f---= MVp4W1AA MatriX---------= AIR 

Date Sampled ___ : 06/26/12 Date Received .. : 06/29/12 
Prep Date ______ : 07/03/12 Analysis Date __ : 07/03/12 
Prep Batch t. __ : 2184061 
Dilution Factor: 1 Method---------= SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.16 0.10 ug 0.030 

Benzene ND 0.010 ug 0.0035. 

Bromobenzene ND 0.010 ug 0.0020 

Bromochloromethane ND 0.025 ug 0.0028 

Bromodichloromethane ND 0.010 ug 0.0013 

Bromoform ND 0.025 ug 0.010 

Bromomethane ND 0.050 ug '0.0059 

2-Butanone ND 0.10 ug 0.10 

n-Butylbenzene ND 0.010 ug 0.0010 

sec-Butylbenzene ND 0.010 ug 0.0010 

tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide 0.011 0.010 ug 0.0019 

Carbon tetrachloride ND 0.010 ug 0.0012 

• Chlorobenzene ND 0.010 ug 0.0010 

Chlorodibromomethane ND 0.025 ug 0.0020 

Chloroethane 0.0092 J 0.050 ug 0.0062 

Chloroform ND 0.010 ug 0. 001;1 

Chloromethane 0.053 B 0.050 ug 0.0025 

2-Chlorotoluene ND 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- ND 0.050 ug ·0. 013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 

1,2-Dichlorobenzene ND 0.010 ug 0.0018 

1,3-Dichlorobenzene ND 0.010 ug 0.0014 

1,4-Dichlorobenzene ND 0.010 ug 0.0015 

Dichlorodifluoromethane 0.074 0.025 ug 0.0024 

1,1-Dichloroethane ND 0.010 ug 0.0010 

1,2-Dichloroethane ND 0.010 ug 0.0017 

cis-1,2-Dichloroethene ND 0.010 ug 0.0010 

trans-1,2-Dichloroethene ND 0.010 ug. 0.0020 

1,1-Dichloroethene ND 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 

1,3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dichloropropane ND 0.010 ug '0.0010 

cis-1,3-Dichloropropene ND 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene 0.0017 J 0.010 ug 0.0010 

• (Continued 'on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R1B • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-004 Work Order f ... : MVD4W1AA Matrix ......... : AIR 

REPORTING 
PARAMETER - RESULT LIMIT UNITS MDL 
Ethylbenzene NO 0.010 ug 0.0010 
Hexachlorobutadiene NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene NO 0.010 ug 0.0010 
Methylene chloride 0.011 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ·No 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-P.ropy lben z ene NO 0.010 ug 0.0010 
Styrene 0.0015 J 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane NO 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane NO 0.025 ug 0.024 
Tetrachloroethene NO 0.010 ug 0. 0011 
Toluene 0.0045 J,B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene NO 0.025 ug 0.0010 
1,2,4-Trich1oro- NO 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 ug 0.010 
Trichloroethene NO 0.010 ug 0.0022 
Trichlorofluoromethane 0.13 0.050 ug 0.0017 
1,2,3-Trichloropropane NO. 0.025 ug 0.025 
1,2,4-Trimethylbenzene NO 0.010 ug 0.0015 
1,3,5-Trimethylbenzene NO 0.010 ug 0.0018 
Vinyl chloride I 0.0068 J 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.0030 J 0.020 ug 0.0020 
a-Xylene 0.0014 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 86 (50 - 134) 
1,2-Dichloroethane-d4 81 (50 - 127) 
Toluene-dB 92 (57 - 134). 
Bromofluorobenzene 79 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less !hal RL. 

B Method bla1k contcrnination. The asroch:ta:l method bla1k.contains theta-get alGiyte a a reportrole level. 

•• 



• O'Brien &_Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R1C 

GC/MS Volatiles 

Lot.:...sample f ... : H2F290431-005 Work Order t ... : MVD4X1AA' • Matrix ......... : AIR 
Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch f ... :, 2184061 I, 

Dilution Factor: 1 Method ......... : SW846 VOST t 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone 0.42 0.10 ug 0.030 
Benzene 0.32 0.010 ug 0.0035 

' . 
Bromobenzene ND 0.010 ug 0.0020 
Bromo chloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane ND · 0.050 ug, 0.0059 
2-Butanone 0.12 0.10 ug 0.10 
n-Butylbenzene 0.011 0.010 ug 0.0010 
sec-Butylbenzene 0.0049 J 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide 0.028 0.010 ug· 0.0019 
Carbon tetrachloride 0.0085 J 0.010 ug 0.0012 • Chlorobenzene 0.0083 J 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform 0.0019 J 0.010. ug 0.0011 
Chloromethane 0.0048 J,B 0.050 ug 0.0025 
2-Chlorotoluene NO. 0.010 ug 0.0012 
4-Chlorotoluene ND. 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene 0.021 0.010 ug 0.0018 
1,3-Dichlorobenzene 0.0016 

' 
J 0.010 ug 0.0014 

1,4-Dichlorobenzene 0.0046 J 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 ' 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 .0. 0017 

i I 

ug 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene 0.0023 J 0.010 ug 0.0010 

• (Continued on next page) 
\_ 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TXl/2-RlC • 
GC/MS Volatiles 

Lot-Sample f ... : H2F~90431-005 Work Order f ... : MVD4X1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.092 0.010 ug 0.0010 
Hexach1orobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.022 J 0.10 ug 0.0068 
Isopropylbenzene 0.027 0.010 ug 0.0010 
p-Isopropyltoiuene 0.0049 J 0.010 ug 0.0010 
Methylene chloride 0.019 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug o.io 
Naphthalene 0.014 J 0.025 ug 0.010 
n-Propylbenzene 0.018 0.010 ug 0.0010 
Styrene 0.066 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0049 J 0.010 ug 0.0011 
Toluene 0.20 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane 0.0015 J 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.069 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.065 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.019 0.010 ug 0.0018 
Vinyl· chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.31 0.020 ug 0.0020 
a-Xylene 0.18 0.010 ug· 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 86 (50 - 134) 
1,2-Dichloroethane-d4 82 (50 - 127) 
Toluene-dB 93 (57 - 134) 

' Bromofluorobenzene 83 (50 - 122) 

NOTE(S): 
J Estimated re&Jit. Re&Jit is less then RL. 

B Method blcnk conta11ination. The asrociaed method blcnk oontans theta-get cnayte a a reportable level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R1C 

- GC/MS Volatiles 

Lot-Sample t ... : H2F290431-006 Work Order f ... : MVD401AA Matrix ......... : AIR 

Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 

Prep Batch t ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS. MDL 

Acetone 0.19 0.10 ug 0.030 

Benzene; NO 0.010 ug 0.0035 

Bromobenzene NO 0.010 ug 0.0020 

Bromo chloromethane NO 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0.0013 

Bromoform NO ·0.025 ug 0.010 

Bromomethane NO 0.050 ug 0.0059 

2-Butanone NO 0.10 ug 0.10 

n-Butylbenzene NO 0.010 ug 0.0010 

sec-Butylbenzene NO 0.010 ug 0.0010 

tert-Butylbenzene NO 0.010 ug 0. 0011 

Carbon disulfide 0.0086 J 0.010 0.0019 '. 
ug 

• Carbon tetrachloride NO 0.010 ug 0.0012 

Chlorobenzene NO 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 

Chloroethane NO 0.050 ug 0.006Z 

Chloroform NO 0.010 ug 0. 0011 

Chloromethane 0.035 J,B 0.050 ug 0.0025 

2-Chlorotoluene NO 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dtbromoethane NO 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene NO 0.010 ' \. ug 0.0018 

1,3-Dichlorobenzene NO 0.010 ug 0.0014 

1,4-Dichlorobenzene NO 0.010 ug 0.0015 

Dichlorodifluoromethane 0.072 0.025 ug 0.0024 

1,1-Dichloroetha~e NO 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1,2-Dichloroethene NO 0.010 ug 0.0020 
' 1,1-Dichloroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane NO 0.010 ug 0.0017 

1,3-Dichloropropane NO 0.010 ug 0.0014 

2,2-'Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene Nb 0.010 ug 0.0017 

trans-1,3-Dichloropropene NO 0.010 ug 0.0012 

1,1-Dichloropropene 0.0017 J 0.010 ug 0.0010 .. 

• (Continued on next page) 
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O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R1C • 
GC/MS Volatiles 

, .. 
Lot-Sample f ... : H2F290431-006 Work Order f ... : MVD401AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug ·o. oo25 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND ( 

0.010 ug 0.0010 
Methylene chloride 0.012 J,B 0.025 ug ,0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.0047 J,B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane ND 0.025 ug 0,0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoro~ethane 0.13 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimeth~lbenzene ND 0.010 ug o:oo1a 
Vinyl chloride 0.0059 J 0~010 ug 0.0021 
m-Xylene & p-Xylene 0.0032 J 0.020 ug 0.0020 

• 
a-Xylene 0.0017 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 87 (50 - 134) 
1,2-Dichloroethane-d4 77 (50 - 127) 
Toluene-dB 96 (57 - 134) 
Bromofluorobenzene 82 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less tha1 RL. 

B Method blmk contanination. The ass:x:iaerl method blmk contans theta-get mayte a a reportable le.tel. 

• 



• 

• 
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O'Brien·& Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R2A 

GC/MS Volatiles 

Lot-Sample f ... : H2F290431-007 Work Order f ... : MVD411AA 
Date Received .• : 06/29/12 
Analysis Date .. : 07/03/12 

Matrix ......... : AIR 
Date Sampled ... : 06/26/12 
Prep Date ...... : 07/03/12 
Prep Batch f ... : 2184061 ' 

Dilution Factor: 1· Method ......... : ·SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone 0.25 0.10, ug 0.030 
Benzene 0.21 0.010 ug 0.0035' 
Bromobenzene ND 0.010 ug 0.0020 
Bromo chloromethane ND 0.025 ug ·0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone ND 0.10 ug 0.10 
n-Butylbenzene 0.0038 J . 0. 010 ug 0.0010 
sec-Butylbenzene 0.0019 J 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. OOll 
Carbon disulfide 0.018 0.010 ug 0.0019 
Carbon tetrachloride 0.0080 J 0.010 ug 0.0012 
Chlorobenzene 0.0044 J 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform 0.0019 J 0.010 ug 0.0011 
Chloromethane 0.0043 J,B 0.050 ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 
4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025· ug 0.0014 
Dibromomethane. ND 0.025 ug 0.0021 
1,2-Dichlorobenzene 0.0082 J J 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene 0.0019 J 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene NO· 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0:0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0. 0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene 0.0017 J 0.010 ug 0.0010 

(Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R2A • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-007 Work Order f ... : MVD411AA Matrix ......... : AIR. 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.059 0.010 ug 0.0010 
Bexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.012 J 0.10 ug 0.0068 
Isopropylbenzene 0.011 ' 0.010 ug 0.0010 
p-Isopropyltoluene 0.0018 J 0.010 ug 0.0010 
Methylene chloride 0.013 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene 0.019 J 0.025 ug 0.010 
n-Propylbenzene ·_ (). 0092 J 0.010 ug 0.0010 
Styrene 0.038 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethane 0.0015 J 0.010 ug 0.0011 
Toluene 0.11 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene • 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethane ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.045 J 0.050 ug 0.0017 
1,2,3-T~ichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.034 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.011 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.21 0.020 ug 0.0020 
a-Xylene 0.13 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 84 (50 - 134) 
1,2-Dichloroethane-d4 79 (50 - 127) 
Toluene-d8 93 (57 - 134) 
Bromofluorobenzene 80 (50 - 122) 

NOTE(S): 
J Estimatoo result. Result is less then RL. 

I 

B Method blook contanination. The ass:x:iaoo mahod blook contans the !a-get CllC'Iyte a a reportrole level. 

• 
I 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R2A 

GC/MS Volatiles 

Lot-Sample f ... : H2F290431-008 Work Order t ... : MVD421AA Matrix ......... : AIR 
Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch f ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
.PARAMETER RESULT LIMIT UNITS MDL 
Acetone 0.13 0.10 ug 0.030 
Benzene 0.0056 J 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromo chloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone ND 0.10 ug 0.10 
n-Butylbenzene ND 0.010 ug 0.0010 
sec-Butylbenzene ND 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide 0.0064 J 0.010 ug 0.0019 
Carbon tetrachloride 0.0013 J 0.010 ug 0.0012 

\ • Chlorobenzene ND 0.010 ug 0.0010 ' 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform ND 0.010 ug 0. 0011 

{"· 

Chloromethane 0.025 J,B 0.050 ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 
4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND a·. 025 ug 0.0021 
1,2-Dichlorobenzene ND 0.010 ug 0.0018 
1,3-Dicnlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene ND 0.010 ug 0.0015 
Dichlorodifluoromethane 0.073 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2~Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R2A • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-008 Work Order f ... : MVD421AA Matrix ......... : AIR 

B Method bla1k cont<rnination. The assx:iaed method bla1k contans theta-get a1ayte a a reportable level. 

• 



• O'Brien & Gere Inc of North America 

Clien.t Sample ID: SK-VOST-TX1/2-R2B 

GC/MS Volatiles 

Lot-Sample t ... : H2F290431-009 Work Order t ... : MVD431AA Matrix ......... : AIR 
Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : .07/03/12 
Prep Batch t ... : 2184061 . 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone • 0.30 0.10 ug 0.030 
Benzene 0.29 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromochloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Btitanone ND 0.10 ug 0.10 
n-Butylbenzene 0.0069 J 0.010 ug 0.0010 
sec-Butylbenzene 0.0032 J 0.010 ug 0.0010 
tert-Butylbenzene ND '0.010 ug 0. 0011 
Carbon disulfide 0.041 0.010 ug 0.0019 
Carbon tetrachloride 0.0097 J 0.010 ug 0.0012 • Chlorobenzene 0.0069 J 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform 0.0016 J 0.010 ug 0.0011 
Chloromethane 0.0050 J,B 0.050 ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 
4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene 0.0076 J 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene 0.0025 J 0.010 ug 0.0015 
Dichlorodifluoromethane 0.0025 J 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroet~ene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

·1,1-Dichloropropene 0.0031 J 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America • Client Sample ID: SK-VOST-TX1/2-R2B 

GC/MS Volatiles 

' Lot-Sample f ... : H2F290431-009 Work Order f ... : MVD431AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.065 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.013 J 0.10 ug 0.0068 
Isopropylbenzene 0.017 0.010 ug 0.0010 
p-Isopropyltoluene 0.0025 J 0.010 ug 0.0010 
Methylene chloride 0.016 J,B 0.025 ug 0.0022 
4-Methyl-2~pentanone ND 0.10 ug 0.10 
Naphthalene 0.023 J 0.025 ug 0.010 
n-Propylbenzene 0.011 0.010 ug 0.0010 
Styrene 0.054 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.16 B 0.010 ug 0.0010 
1,2,3~Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane ND 0.025 ug 0.0010. 
1,1,2-Trichloroethane ND 0.025 ug 0.010 • Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0,050 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.040 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.013 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.22 0.020 ug 0.0020 
a-Xylene 0.14 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 88 (50 - 134) 
1,2-Dichloroethane-d4 79 (50 127) 
Toluene-dB 95 (57 134) 
Bromofluorobenzene 80 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less tha1 RL. 

B Method bla1k contanination. The asrociaed rnahod bl;;nk contans theta-get <JlCiyte a a report<Die le.tel. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R2B 

GC/MS Volatiles 

Lot-Sample t ... : H2F290431-010 Work Order f ... : MVD441AA Matrix ......... : AIR 

Date Sampled ... : 06/26/12 Date Received . . : 06/29/12 . 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 

Prep Batch f.:.: 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

•. 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.16 0.10 ug 0.030 

Benzene NO 0.010 ug 0.0035 

Bromobenzene NO 0.010 ug 0.0020 

Bromo chloromethane NO 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0.0013 

Bromoform ND 0.025 ug 0.010 

Bromomethane 0.011 J,B 0.050 ug 0.0059 

2-Butanone NO 0.10 ug 0.10 

n-Butylbenzene NO 0.010 ug 0.0010 

sec-Butylbenzene 
/ 

NO 0.010 ug 0.0010 

tert~Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide 0.0063 J 0.010 ug 0.0019 

Carbon tetrachloride NO 0.010 ug 0.0012 

• Chlorobenzene NO 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 

Chloroethane NO 0.050 ug 0.0062 

Chloroform NO 0.010 ug. 0. 0011 

Chloromethane 0.026 J,B 0.050 ug 0.0025 

2-Chlorotoluene NO 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo~3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane NO 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzen~ ND 0.010 ug 0.0018 

1,3-Dichlorobenzene NO 0.010 ug 0.0014 

1,4-Dichlorobenzene NO 0.010 ug 0.0015 

Dichlorodifluoromethane 0.067 0.025 ug 0.0024 

1,1-Dichloroethane ~ND 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1,2-Dichloroethene ND 0.010 ug 0.0020 

1,1-Dichloroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane NO 0.010 ug 0.0017 

1,3-Dichloropropane NO 0.010 ug 0.0014 

2,2-Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene NO 0.010 ug 0.0012 

1,1-Dichloropropene 0.0011 J 0.010 ug 0.0010 I 

I ' • (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R2B / •• 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-010 Work Order f ... : MVD441AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene NO 0.010 ug 0.0010 
Hexqchlorobutadiene NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene NO 0.010 ug 0.0010 
Methylene chloride 0.011 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene NO 0.010 ug 0.0010 
Styrene NO 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane NO 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane NO 0.025 ug 0.024 
Tetrachloroethene NO 0.010 ug 0. OOll 
Toluene 0.0035 J,B 0. 010 ' ug 0.0010 
1,2,3-Trichlorobenzene NO 0.025 ug 0.0010 
1,2,4-Trichloro- NO 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 ug 0.010 
Trichloroethene NO 0.010 ug 0.0022 
Trichlorofluoromethane 0.076 0.050 ug 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0015 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene NO 0.010 ug ·0.0018 
Vinyl chloride 0.0051 J 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.0022 J 0.020 ug 0.0020 
o-Xylene NO 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 86 (50 - 134) 
1,2-Dichloroethane-d4 79 (50 - 127) 
Toluene-d8 92 (57 - 134) 
Bromofluorobenzene 78 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less tim RL. 

B Method blmk contanination. Theasrociaa:l method blmk contanstheta-get mayte a a report<ble level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R2C 

GC/MS Volatiles 

Lot-Sample i ... : H2F290431-011 Work Order i ... : MVD451AA Matrix ......... : AIR 

Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch i ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.26 0.10 ug 0.030 
Benzene 0.38 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromoch1oromethane ND 0.025 ug 0.0028 
Bromodich1oromethane ND 0.010 ug 0.0013 ! 

Bromoform ND 0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone ND 0.10 ug 0.10 
n-Butylb'enzene . 0. 0085 J 0.010 ug 0.0010 
sec-Butylbenzene 0.0041 J 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide 0.045 0.010 ug 0.0019 
Carbon tetrachloride 0.0093 J 0.010 ug 0.0012 

• Chlorobenzene 0.0079 J 0.010 ,ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform 0.0019 J 0.010 ug 0.0011 
Chloromethane 0.0040 J,B 0.050 ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 
4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene 0.0060 J 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene 0.0018 J 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene ND ·a. 010 ug 0.0010 
tran9-1,2-Dichloroethene ND 0.010 ug ,0.0020 
1,1-Dichloroethene ND 0.010 ug ' 0.0015 
1,2-Dichloropropane ND 0.010 ug .0~0017 

1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0:0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene 0.0046 J 0.010 ug 0.0010 

• (Continued on next page) 
~~ 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R2C • .. 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-011 Work Order f ... : MVD451AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.067 0.010 ug 0.0010 
Hexachlo~obutadien~ ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene 0.024 0.010 ug 0.0010 
p-Isopropyltoluene 0.0033 J 0.010 ug 0.0010 
Methylene chloride 0.015 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene 0.035 0.025 ug 0.010 
n-Propylbenzene 0.013 0.010 ug 0.0010 
Styrene 0.046 0.010 ug 0.0013 
1,1,1,2~Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0012 J 0.010 ug 0.0011 
Toluene 0.19 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4~Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND I 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.00,22 
Trichlorofluoromethane 0.048 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.042 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.013 0.010 ug. 0.0018 
Vinyl chloride . ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.23 0.020 ug 0.0020 
o-Xylene 0.14 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 84 (SO·- 134) 
1,2-Dichloroethane-d4 76 (50 - 127) 
Toluene-dB 96 (57 - 134) 
Bromofluorobenzene 80 (50 - 122) 

NOTE(S): 
J EstimatEd result. Result is less !hal RL. 

B Method blmk contanination. The asrocictoo method blmk contans the t<rget m<l¥~e a a reportct>le level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R2C 

GC/MS Volatiles 

Lot-Sample t ... : H2F290431-012 Work Order t ... : MVD461AA Matrix ......... : AIR 

Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 

Prep Batch t ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER r RESULT LIMIT UNITS MDL 

Acetone 0.094 J 0.10 ug 0.030 

Benzene 0.0051 J 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

Bromoch1oromethane ND 0.025 ug 0.0028 

:Bromodichloromethane ND 0.010 ug 0.0013 

Bromoform ND 0.025 ug 0.010 . i 

Bromomethane ND 0.050 ug 0.0059 

2-Butanone ND 0.10 ug 0.10 

n-Butylbenzene ND 0.010 ug 0.0010 

sec-Butylbenzene ND 0.010 ug 0.0010 

tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide 0.0060 J 0.010 ug 0.0019 

Carbon tetrachloride ND 0.010 ug 0.0012 

•• Chlorobenzene ND 0.010 ug 0.0010 

Chlorodibromomethane ND 0.025 ug 0.0020 

Chloroethane , ND 0.050 ug 0.0062 

Chloroform ND 0.010 ug 0. 0011 

Chloromethane 0.028 J,B 0.050 ug 0.0025 

2-Chlorotoluene ND 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 

1,2-Dichlorobenzene ND 0.010 ug 0.0018 

1,3-Dichlorobenzene ND 0.010 ug 0.0014 

1,4-Dichlorobenzene . ND 0.010 ug 0.0015 

Dichlorodifluoromethane 0.073 0.025 ug 0.0024 

1,1-Dichloroethane ND 0.010 ug 0.0010 

1,2-Dichloroethane ND 0.010 ug 0.0017 

cis-1,2-Dichloroethene ND 0.010 ug 0.0010 

trans-1,2-Dichloroethene ND 0.010 ug 0.0020 

1,1-Dichloroethene ND 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 
\ 

1,3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dichloropropane ND. 0.010 ug 0.0010 

cis-1,3-Dichloropropene ND 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene 0.0021 J 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R2C • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-012 Work Order f ... : MVD461AA Matrix: ........ : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.011 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0. 0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0.0011· 
Toluene 0.0031 J,B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0 ."025 ug 0.010 
Trichloroethene ND 0.010 ug 0. 0022 
Trichlorofluoromethane 0.071 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride 0.0046 J 0~010 ug 0.0021 
m-Xylene & p-Xylene 0.0025 J 0.020 ug 0.0020 
a-Xylene 0.0013 J 0.010 ug 0.0010 

•• 
PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 84 (50 - 134) 
1,2-Dichloroethane-d4 76 (50 - 127) 
Toluene-d8 93 (57 - 134) 
Bromofluorobenzene 78 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less then RL. 

B Method bla1k rontaninction. The asrociaErl method bla1k contains theta-get a1aiyte a a reportai:Jie level. 

• 



• O'Brien & Gere Inc of North America 

Client S.ample ID: SK-VOST-TX1/2-R3A 

GC/MS Volatiles 

Lot-Sample t ... : H2F290431-013 Work Order t ... : MVD471AA Matrix ......... : AIR 
Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch t ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone 0.27 0.10 ug 0.030 
Benzene 0.47 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromo chloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND. 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone ND 0.10 ug 0.10 
n-Butylbenzene 0.0034 J 0.010 ug 0.0010 
sec-Butylbenzene 0.0016 J 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide 0.043 0.010' ug 0.0019 
Carbon tetrachloride 0.010 0.010 ug 0.0012 • Chlorobenzene 0.0049 J 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform -' 0.0020 J 0.010 ug 0.0011 
Chloromethane 0.0050 J,B 0.050 ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 ! . 

4-Chlorotoluene ND ·0. 010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichloroben~ene 0.043 0. 010 . ug 0.0018 
1,3-Dich~orobenzene 0.0030 J 0.010 ug 0.0014 ,, 

:' 
1,4-Dichlorobenzene 0.0079 J 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0'. 025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0. 0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene 0.0021 J' 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0. 0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene 0.0036 J 0.010 ug 0.0010 

• (Continued on next page) 
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O'Brien & Gere Inc of North America • Client Sample ID: SK-VOST-T~1/2-R3A 

GC/MS Volatiles 

Lot-Sample t ... : H2F290431-013 Work Order t ... : MVD471AA Matrix _________ : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS ·MDL 
Ethylbenzene 0.072 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.021 J 0.10 ug 0.0068 
Isopropylbenzene 0.0092 J 0.010 ug 0.0010 
p-Isopropyltoluene 0.0025 J 0.010 ug 0.0010 
Methylene chloride 0.015 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene 0.019 J 0.025 ug 0.010 
n-Propylbenzene 0.010 0.010 ug 0.0010 
Styrene 0.054 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0063 J 0.010 ug 0.0011 
Toluene 0.11 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND ~ 0.025 ug 0.0016 

benzene • 1,1,1-Trichloroethane 0.0017 J 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene 0.0038 J 0.010 ug 0.0022 
Trichlorofluorornethane 0.074 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trirnethylbenzene 0.035 0.010 ug 0.0015 
1,3,5-Trirnethylbenzene 0.011 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
rn-Xylene & p-Xylene 0.23 0.020 ug 0.0020 
a-Xylene 0.13 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 87 (50 - 134) 
1,2-Dichloroethane-d4 80 (50 - 127) 
Toluene-dB 96 (57 - 134) 
Bromofluorobenzene 84 (50 - 122) 

NOTE(S): 
J Estimate:! result. Result is less !hal RL. 

B Method blmk contanination. The asrociae:l method blmk contains the !a-get malyte a a report<ille level. 

• 
L 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R3A 

GC/MS Volatiles 

Lot-Sample i- - - : H2F290431-014 Work Order i- - - : MVD481AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 

Prep Batch i ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.11 0.10 ug 0.030 
~ 

Benzene 0.0041 J 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

Bromoch1oromethane ND 0.025 ug 0.0028 

Bromodichloromethane ND 0.010 ug 0.0013 

Bromoform ND 0.025 ug. 0.010 

Brornomethane 0.010 J,B 0.050 ug 0.0059 

2-Butanone ND 0.10 ug 0.10 

n-Butylbenzene ND 0.010 ug 0.0010 

sec-Butylbenzene ND 0.010 ug 0.0010 

tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide 0.0091 J 0.010 ug 0.0019 

Carbon tetrachloride ND 0.010 ug 0.0012 

• Chlorobenzene 
,. 

ND 0.010 0.0010 ug 

Chlorodibromomethane ND 0.025 . ug 0.0020 

Chloroethane ND 0.050 ug 0.0062 

Chloroform 0.0021 J 0.010 ug 0.0011 

Chloromethane 0.021 J,B 0.050 ug 0.0025 

2-Chlorotoluene ND 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 

1,2-Dichlorobenzene ND 0.010 ug 0.0018 

1,3-Dichlorobenzene ND 0.010 ug 0.0014 

1,4-Dichlorobenzene ND 0.010 ug 0.0015 

Dichlorodifluorornethane 0.057 0.025 ug 0.0024 

1,1-Dichloroethane ND 0.010 ug 0.0010 

1,2-Dichloroethane ND 0.010 ug 0.0017 

cis-1,2-Dichloroethene ND 0.010 ug 0.0010 

trans-1,2-Dichloroethene ND 0.010 ug 0.0020 

1,1-Dichloroethene 0.0019 J 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 

1,3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dich1oropropane ND 0.010 ug 0.0010 

cis-1,3-Dichloropropene ND 0.010 ug 0.0017 

trans-1 1 3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene ND 0.010 ug 0.0010 

(Continued on next page) 
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O'Brien & Gere Inc of North America • '----
Client Sample ID: SK-VOST-ASB-R3A 

GC/MS Volatiles 

Lot-Sample f ... : H2F290431-014 Work Order f ... : MVD481AA Matrix ......... : AIR 
~ 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.0021 J 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 

'2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.0091 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 

\ n-Propylbenzene ND 0.010 ug 0.0010 
Styrene 0.0026 J 0.010 ug 0.0013 
1,1,1,2-Tettachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.014 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.078 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0029 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride 0.0039 J 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.0061 J o:o2o ug 0.0020 
a-Xylene 0.0033 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 88 (50 - 134) 
1,2-Dichloroethane-d4 78 (50 - 127) 
Toluene-dB 100 (57 - 134) 
Bromofluorobenzene 80 (50 - 122) 

NOTE(S): -j 

J Estimated result. Result is less !hal RL. . 

B Method bl<r1k contanination. The ass:x:iaed method bl<11k contans theta-get alCiyte a a reportable level. 

I 



•• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R3B 

GC/MS Volatiles 

Lot-Sample f ... : H2F290431-015 Work Order f ... : MVD491AA Matrix ......... : AIR 
Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch f ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS. MDL 
Acetone 0.28 0.10 ug 0.030 
Benzene 0.39 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromo chloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 0.010 

,, 
ug 

Bromomethane ND 0.050 ug 0. 0.059 
2-Butanone ND 0.10 ug 0.10 
n-Butylbenzene 0.0046 J 0.010 ug 0.0010 
sec-Butylbenzene 0.0021 J 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. OOll 
Carbon disulfide 0.064 0.010 ug 0.0019 
Carbon tetrachloride 0.0079 J 0.010 ug 0.0012 • Chlorobenzene 0.0051 J 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform 0.0019 J 0.010 ug 0.0011 
Chloromethane 0.0045 J,B 0.050. ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 
4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene 0.027 0.010 ug 0.0018 
1,3-Dichlorobenzene 0.0025 J 0.010 ug 0.0014 
1,4-Dichlorobenzene 0.0054 J 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0. 01.0 ug 0.0017 
cis-1,2-Dichloroethene ND 0.010 ug. 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug, 0.0012 
1,1-Dichloropropene 0.0035 J 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R3B • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-015 Work Order f ... : MVD491AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.072 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.016 J 0.10 ug 0.0068 
Isopropylbenzene 0.012 0.010 ug 0.0010 
p-Isopropyltoluene 0.0029 J 0.010 ug 0.0010 
Methylene chloride 0.015 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene 0.018 J 0.025 ug '0.010 
n-Propylbenzene 0.012 0.010 ug 0.0010 
Styrene 0.049 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0077 J 0.010 ug 0.0011 
Toluene ·0.12 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 

' 1,2,4-Trichloro- ND 0.025 ug 0.0016 
y 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene 0.0032 J 0.010 ug 0.0022 
Trichlorofluoromethane 0.063 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.033 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.011 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.21 0.020 ug 0.0020 
o-Xylene 0.13 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluorornethane 85 (50 134) 
1,2-Dichloroethane-d4 77 (50 - 127) 
Toluene-dB 94 (57 - 134) 
Brornofluorobenzene 78 (50 - 12.2) 

NOTE(S): 
J Estimaerl result. Result is less thm RL. 

B Method blmk contanination. The assx:iaed method blmk contcins theta-get mayte a a report<Die I Eifel. 

• 
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O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R3B 

GC/MS Volatiles 

Lot-Sample f ... : H2F290431-016 Work Order f ... : MVD5A1AA 
Date Received .. : 06/29/12 
Analysis Date.:: 07/03/12 

Matrix.~ ....... : AIR 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/03/12 
Prep Batch f ... : 2184061 
Dilution Factor: 1 

PARAMETER 
Acetone 
Benzene 
Bromobenzene 
Bromo chloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
1,3-Dich'loropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloropropene 

Method ......... : SW846 VOST 

RESULT 
0.14 
ND 
ND 
ND 
ND 
ND 
ND · 
ND 
ND 
ND 
ND 
0.0097 J 

·ND 
ND 
ND 
ND 
ND 
0.021 J,B 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
0.074 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT 
0.10 
0.010 
0.010 
0.025 
0.010 
0.025 
0.050 

'0.10 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0. 025' 
0.050 
0.010 
0.050 
0.010 
0.010 
0.050 

0.025 
0. 025. 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

'0.010 
0.010 

(Contin~ed on next page) 

UNITS 
ug 
_ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug. 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

MDL 
0.030 
0.0035 
0.0020 
0.0028 
0.0013 

• 0. 010 
0.0059 
0.10 
0.0010 
0.0010 
0. 0011 
0.0019 
0.0012 
0.0010 
0.0020 
0.0062 
0. 0011 
0.0025 
0.0012 
0.0014 
0.013' 

0.0014 
0.0021 
0.0018 
0.0014 
0.0015 
0.0024 
0.0010 
0.0017 
0.0010 
0.0020 
0.0015 
0.0017 
0.0014 
0.0010 
0.0017 
0.0012 
0.0010 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R3B • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-016 Work Order f ... : MVD5A1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS"" MDL 
Ethy1benzene ND 0.010 ug 0.0010 
Hexach1orobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.011 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 

·Toluene 0.0042 J,B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.091 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride 0.0069 J 0.010 ug 0.0021 
m-Xylene & p-Xylene ND 0.020 ug 0.0020 
a-Xylene 0.0015 J 0.010 ug 0.0010 

• 
PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 91 (50 - 134) 
1,2-Dichloroethane-d4 84 (50 - 127) 
Toluene-dB 99 . (57 - 134) 
Bromofluorobenzene 79 (50 - 122) 

NOTE(S): 
J Estimata:l result. Result is less thm RL. 

B Method blmk contanination. The asrocicta:l111€ihod blmk contans theta-get mayte a a reportable level. 

• 



• 

• 

• 

O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R3C 

Lot-Sample f ... : H2F290431-017 
Date Sampled .•. : 06/27/12 
Prep Date ...... : 07/03/12 
Prep Batch f ... : 2184061 
Dilution Factor: 1 

GC/MS Volatiles 

Work Order f ... : MVD5C1AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/03/12 

Method ......... : SW846 VOST 

Matrix ......... : AIR 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS MDL 

Acetone 
Benzene 
Bromobenzene 
Bromoch1oromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4~Dichlorobenzene 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloropropene 

0.24 
0.38 
ND 
ND 
ND 
ND 
ND ' 
ND 
0.0064 J 
0.0032 J 
ND 
0.027' 
o.oogs J 

0.0066 J 
ND 
ND 
0.0022 J 
0.0060 J,B 
ND 
ND 
ND 

ND 
ND 
0.027 
0.0020 J. 
0.0044 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.0038 J \ 

0.10 
0.010 
0.010 
0.025 
0.010 
0.025 
0.050 
0.10 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.050 
0.010 
0.050 
0.010 
0.010 
0.050 

0.025 
0.025 
0.010 
0.010 
0.010 
0.025 
0. 010' 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

(Continued on next page) 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

'ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

0.030 
0.0035 ,, 

.0.0020 
0.0028 
0.0013 
0.010 
0.0059 
0.10 
0.0010 
0~0010 
0. 0011 
0.0019 
0.0012 
0.0010 
0.0020 
0.0062 
0.0011 
0.0025 
0.0012 
0.0014 
0.013 

0.0014 
0.0021 
0.0018 
0.0014 
0.0015 
0.0024 
0.0010 
0.0017 
0.0010 
0.0020 
0.0015 
0.0017 
0.0014 
0.0010 
0.0017 
0.0012 
0.0010 

. I 

i' 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-TX1/2-R3C • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-017 Work Order f ... : MVD5C1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.074 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.023 J 0.10 ug 0.0068 
Isopropylbenzene 0.016 0.010 ug 0.0010 
p-Isopropyltoluene 0.0039 J 0.010 ug 0.0010 
Methylene chloride 0.016 J,B 0.025 ug 0.0022 
4-Methyl-2~pentanone ND 0.10 ug 0.10 
Naphthalene 0.027 0.025 ug 0.010 
n-Propylbenzene 0.012 0.010 ug 0.0010 
Styrene 0.062 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.0;1.0 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0036 J 0.010 ug 0.0011 
Toluene 0.17 B 0.010 ug 0.0010 
1,2,3-Trich1orobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND · 0:025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane 0.0013 J 0.025' ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.057 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.042 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.013 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.23 0.020 ug '0.0020 
a-Xylene 0.14 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 85 (50 134) 
1,2-Dichloroethane-d4 77 (50 - 127) 
Toluene-dB 95 (57 - 134) 
Bromofluorobenzene 80 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less then RL. 

B Method blcnk contanination. The ass:x:iaed method blcnk contans theta-get cnayte a a reportoole level. 

r • 



• O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-R3C 

GC/MS Volatiles 

Lot-Sample t ... : H2F290431-018 Work Order f ... : MVD5D1AA Matrix ......... : AIR 
Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch f ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

' 
REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 
Acetone 0.17 0.10 ug 0.030 
Benzene ND 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromochloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone ND 0.10 v.g 0.10 
n-Butylbenzene ND 0.010 ug 0.0010 
sec-Butylbenzene ND 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide 0.0086 J 0.010 ug 0.0019 
Carbon tetrachloride ND 0.010 ug 0.0012 • Chlorobenzene 0.0081 J 0. 010 . ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform ND 0.010 ug 0. 0011 
Chloromethane 0.017 J,B 0.050 ug 0.0025 
2-Chlorotoluene ND · 0.010 ug 0.0012 
4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0. 0021 
1,2-Dichlorobenzene ND 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene ND 0.010 ug 0.0015 
Dichlorodifluoromethane 0.068 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0. 0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug a·. oo15 
1,2-Dichloropropane ND 0.010 ug 0. 0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene 0.0014 J 0.010 ( ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America • Client Sample ID: SK-VOST-ASB-R3C 

GC/MS Volatiles 

Lot-Sample f ... : H2f290431-018 Work Order f ... : MVD5D1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 

' Ethy1benzene ND 0.010 ug 0.0010 
Hexach1orobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropy1benzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.018 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
s.tyrene ND 0.010 ug 0. 0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.011 B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene • 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1-, 1, 2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.082 0.050 ug 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride 0.0048 J 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.0027 J 0.020 ug 0.0020 
a-Xylene 0.0013 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 86 (50 - 134) 
1,2-Dichloroethane-d4 77 (50 - 127) 
Toluene-dB 92 (57 - 134) 
Bromofluorobenzene 79 (50 - 122) 

NOTE(S): 
J Estim<too result. Result is less tim RL. 

B Method blmk contanination. The asrociatoo method blmk contans theta-get mayte at a report<ble level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID.: SK-VOST-TX1/2-FB 

GC/MS Volatiles 

Lot-Sample f ... : H2F290431-019 Work Order t ... : MVD5E1AA Matrix ......... : AIR 
Date Sampled ... : 06/26/12 Date Received .. : 06/29/12 
Prep bate ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch t ... : 2184061 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 

i I Acetone 0.031 J 0.10 ug 0.030 
Benzene ND 0.010 ug 0.0035 i 
Bromobenzene ND 0.010 ug 0.0020 
aromochloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone ND 0.10 ug 0.10 
n-Butylbenzene ND 0.010 ug 0.0010 
sec-Butylbenzene ND 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide ND 0.010 ug 0.0019 
Carbon tetrachloride ND 0.010 ug 0.0012 • Chlorobenzene ND 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform ND 0.010 ug 0. 0011 
Chloromethane 0.0029 J,B 0.050 ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 
4...:Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND' 0.025 ug 0.0021 
1,2~Dichlorobenzene ND 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene ND 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane 0.0012 J 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane 0.0012 J 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene 0.0012 J 0.010 . ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America • Client Sample ID: SK-VOST-TXl/2-FB 

GC/MS Volatiles 

Lot~sample 1 ... : H2F290431-019 Work Order.t ... : MVD5E1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.0013 J 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.0087 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylben.zene ND 0.010 . ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0011 J 0.010 ug 0.0011 
Toluene 0.0022 J,B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene 0~0012 J,B 0.025 ug 0~0010 

1,2,4-Trichloro- ND 0.025 ug 0.0016 
benzene • 1,1,1-Trichloroethane 0.0011 J 0.025 ug 0.0010 

1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.0025 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride 0.0023 J 0.010 ug 0.0021 
m-Xylene & p-Xylene ND 0.020 ug 0.0020 
o-Xylene 0.0012 J 0.010 ug 0.0010 

I 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 85 (50 - 134) 
1,2-Dichloroethane-d4 78 (50 - 127) 
Toluene-dB 94 (57 134) 
Bromofluorobenzene 74 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less thm RL. 

B Method bla1k contanination. The asrociaed method bla1k contans the t<rget cnayte a a reportable le.~el. 

• 



• 

• 
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O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-FB 

Lot-Sample t ... : H2F290431-020 
Date Sampled ... : 06/26/12 
Prep Date ...... : 07/03i12 
Prep Batch t ... : 2184061 
Dilution Factor: 1 

PARAMETER 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 

'2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichlorop~opene 

1,1-Dichloropropene 

GC/MS Volatiles 

Work Order t ... : MVD5F1AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/03/12 

Method ......... : SW846 VOST 

RESULT 
0.056 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT 
0.10 
0.010 
0.010 
0.025 
0;010 
0.025 
0.050 
0.10 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 

. 0. 050 
0.010 
0.050 
0.010 
0.010 
0.050 

0.025 
0.025 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

(Continued on next page) 

\ 

Matrix ......... : AIR 

UNITS 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

MDL 
0.030 
0.0035 
0.0020 
0.0028 
0.0013 
0.010 
0.0059 
0.10 
0.0010 
0.0010 
0. 0011 
0.0019 
0.0012 
0.0010 
0.0020 
0.0062 
0. 0011 
0.0025 
0.0012 
0.0014 
0.013 

0.0014 
0.0021 
0.0018 
0.0014 
0.0015 
0.0024 
0.0010 
0.0017 
0.0010 
0.0020 
0.0015 
0.0017 
0.0014 
0.0010 
0.0017 
0.0012 
0.0010 

' ... 
~ 



O'Brien & Gere Inc of North America 

Client Sample ID: SK-VOST-ASB-FB • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290431-020 Work Order f ... : MVD5F1AA Matrix _________ : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene NO 0.010 ug 0.0010 
H~xachlorobutadiene NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene NO 0.010 ug 0.0010 
Methylene chloride 0.0091 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene NO 0.010 ug 0.0010 
Styrene NO 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane NO 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane NO 0.025 ug 0.024 
Tetrachloroethene NO 0.010 ug 0. 0011 
Toluene 0.0021 J,B 0.010 ug 0.0010 
1,2,3-Trichlorobenze~e NO 0.025 ug 0.0010 
1,2,4-Trichloro- NO 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 .ug 0.010 
Trichloroethene NO 0.010 ug 0.0022 
Trichlorofluoromethane NO 0.050 ug. 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene NO 0.010 ug 0.0015 
1,3,5-Trimethylbenzene NO 0.010 ug 0.0018 
Vinyl chloride NO 0.010 ug 0.0021 
m-Xylene & p-Xylene NO 0.020 ug 0.0020 
a-Xylene NO 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 86 (50 - 134) 
1,2-Dichloroethane-d4 79 (50 - 127) 
Toluene-dB 95 (57 - 134) 
Bromofluorobenzene 80 (50 - 122) 

NOTE(S): 
J EstimatEd result. Result is less thm RL 

B Method blmk contanim:tion. The asoociaed 111€thod blmk oontans the tlrget cnayte a a reportrole level. 

• 



• METHOD BLANK REPORT 

GC/MS Volatiles 

Client Lot t.~.: H2F290431 Work Order t . .. : MVEM81AA Matrix ......... : AIR 
'MB Lot-Sample f: H2G020000-061 

Prep Date ...... : 07/03/12. 
Analysis Date .. : 07/03/12 Prep Batch f ... : 2184061 
Dilution Factor: 1 

REPORTING 
PARAMETER ·RESULT LIMIT UNITS METHOD 
Acetone ND 0.10 ug SW846 VOST 
Benzene ND 0.010 ug SW846 VOST I 

I 

Bromobenzene ND 0.010 ug SW846 VOST ·I 

Bromochloromethane ND 0.025 ug SW846 VOST 
Bromodichloromethane ND 0.010 ug SW846 VOST 
Bromoform ND 0.025 ug SW846 VOST 
Bromornethane 0.0084 J 0.050 ug SW846 VOST 
2-Butanone ND 0.10 . ug SW846 VOST 
n-Butylbenzene ND 0.010 ug SW846 VOST 
sec-Butylbenzene ND 0.010 ug SW846 VOST 
tert-Butylbenzene ND 0.010 ug SW846 VOST 
Carbon disulfide ND 0.010 ug SW846 VOST · 
Carbon tetrachloride ND 0.010 ug SW846 VOST 

• Chlorobenzene ND 0.010 ug SW846 VOST 
Chlorodibromomethane ND 0.025 ug SW846 VOST 
Chloroethane ND 0.050 ug SW846 VOST 
Chloroform ND 0.010 ug SW846 VOST 
Chloromethane 0.0048 J 0.050 ug SW846 VOST 
2-Chlorotoluene ND 0.010 ug SW846 VOST 
4-Chlorotoluene ND 0.010 ug SW846 VOST 
1,2-Dibromo-3-chloro- ND 0.050 ug SW846 VOST 

propane 
1,2-Dibromoethane ND 0.025 ug SW846 VOST 
Dibromomethane ND 0.025 ug SW846 VOST 
1,2-Dichlorobenzene ND 0.010. ug SW846 VOST -
1,3-Dichlorobenzene ND 0.010 ug. SW846. VOST 
1,4-Dichlorobenzene ND 0.010 ug SW846 VOST 
Dichlorodifluoromethane ND 0.025 ug SW846 VOST 
1,1-Dichloroethane ND 0.010 ug SW846 VOST 
1,2-Dichloroethane ND 0.010 ug SW846 VOST 
cis-1,2-Dichloroethene ND 0.010 ug SW846 VOST 
trans-1,2-Dichloroethene ND 0.010 ug SW846 VOST 
1,1-Dichloroethene ND 0.010 ug SW846 VOST 
1,2-Dichloropropane ND 0.010 ug SW846 VOST 
1,3-Dichloropropane ND 0.010 ug SW846 VOST 
2,2-Dichloropropane ND 0.010 ug SW846 VOST 
cis-1,3-Dichloropropene ND 0.010 ug SW846 VOST. 
trans-1,3-Dichloropropene ND 0.010 ug . SW846 VOST 
1,1-Dichloropropene ND 0.010 ug SW846 VOST 

• Ethylbenzene ND 0.010 ug SW846 VOST 
Hexachlorobutadiene ND 0.025 ug SW846 VOST 

(Continued on next page) 



METHOD BLANK REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290431 Work Order f ... : MVEM81AA 

PARAMETER 
2-Hexanone 
Isopropy1benzene 
p-Isopropyltoluene 
Methylene chloride 
_4-Methyl~2-pentanone 

Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichloro-

benzene 
1,1,1-Trichloroethane 
~,1,2-Trichloroethane 

Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m-Xylene & p-Xylene 
o.,-Xylene 

SURROGATE 
Dibromofluoromethane 
1,2-Dichloroethan~-d4 
Toluene-dB 
Bromofluorobenzene 

NOTE(S): 

RESULT 
NO 
NO 
NO 
0.0053 J 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
0.0013 J 
0.0013 J 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

PERCENT 
RECOVERY 
93 
86 
99 
81 

Galcuh:tions a-e performed ba'ore rounding to avoid round-off errors in caculated results. 

J Estimated result. Result is less tha-1 RL 

REPORTING 
LIMIT UNITS 
0.10 ug 
0.010 ug 
0.010 ug 
0.025 ug 
0.10 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.010 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.025 ug 
0.025 ug 

0.025 ug 
0.025 ug 
0.010 ug 
0.050 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.010 ug 
0.020 ug 
0_. 010 ug 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 127) 
(57 - 134) 

. (50 - 122) 

• 
Matrix ......... : AIR 

METHOD 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

SW846 VOST 
SW846 VOST • SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

• 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot t ... : H2F290431 Work Order t ... : MVEM81AC-LCS Matrix ....... .'.: AIR 

LCS Lot-Samplei: H2G020000-061 MVEM81AD-LCSD 

Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 

Prep Batch t ... : 2184061 
Dilution Factor: 1 

PERCENT RECOVERY RPD 

PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 

Acetone 64 (20 191) SW846 VOST 

85 (20 - 191) 28 (0-50) SW846 VOST 

Benzene 97 (68 - 128) SW846 VOST 

99 (68 - 128) 1.7 (0-22) SW846 VOST 

Bromobenzene 88 (53 - 120) SW846 VOST 

89 (53 - 120) 0.73 (0-38) SW846'VOST 

Bromochloromethane 85 (53 - 120) SW846 VOST 

85 (53 - 120) 0.13 (0-36) SW846 VOST 

Bromodichloromethane 84 (52 - 122) SW846 VOST 

85 (52 - 122) 1.7 (0-35) SW846 VOST 

Bromoform 71 (40 - 120) SW846 VOST 

72 (40 120) 1.4 (0-50) SW846 VOST 

Bromomethane 96 (40 - 187) ' SW846 VOST 

• 95 (40 - 187) 1.4 (0-35) SW846 VOST 

2-Butanone 52 (20 - 150) SW846 VOST 

57 (20 - 150) 9.0 (0.:...50) SW846 VOST 

n-Butylbenzene 98 (57 - 140) SW846 VOST 

100 (57 - 140) 1.7 (0-31) SW846 VOST. 

sec-Butylbenzene 104• (70 - 128) SW846 VOST 

106 (70 - 128) 2.1 (0-26) SW846 VOST 

tert-Butylbenzene 104 (67 - 122) SW846 VOST 

104 (67 122) 0. 72 (0-26) SW846 VOST 

Carbon disulfide 102 (40 - 157) SW846 VOST 

103 (40 - 157) 1.2 (0-23) SW846 VOST 

Carbon tetrachloride 109 (67 - 135) SW846 VOST 

110 (67 - 135) 0.96 (0-23) SW846 VOST 

Chlorobenzene 93 (65 - 120) SW846 VOST 

94 (65 - 120) 1.6 (0-26) SW846 VOST 

Chlorodibromomethane 77 (50 - 120) SW846 VOST 

81 (50 - 120) 4.9 (0-43) SW846 VOST· 

Chloroethane 114 (43 - 163) SW846 VOST 

112 (43 - 163) 2.5 (0-32) SW846 VOST 

Chloroform 96 (63 - 123) SW846 VOST 

97 (63 - 123) 1.1 (0-27) SW846 VOST 

Chloromethane 84 (44 - 176) SW846 VOST 

79 (44 - 176) 6.7 (0-50) SW846 VOST 

2-Chlorotoluene 91 (59 120) SW846 VOST 

93 (59 - 120) 1.8 (0-29) SW846 VOST 

4-Chlorotoluene 93 (57 - 120) SW846 VOST 

• 93 (57 - 120) 0.56 (0-30) SW846 VOST 

(Continued on next page) 



LABORATORY CONTROL SAMPLE EVALUATION REPORT • 
GC/MS Volatiles 

Client Lot f ... : H2F290431 Work Order t ... : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Sample#: H2G020000-061 MVEM81AD-LCSD 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
1,2-Dibrorno-3-chloro- 50 (10 - 120) SW846 VOST 

propane 

45 (10 - 120) 11 (0-50) SW846 VOST 

1,2-Dibrornoethane 73 (20 - 120) SW846 VOST 
75 (20 - 120) 2.8 (0-43) SW846 VOST 

Dibrornornethane 75 (50 - 120) SW846 VOST 
76 (50 - 120) 1.9 (0-42) SW846 VOST 

1,2-Dichlorobenzene 81 (20 - 124) SW846 VOST 
85 (20 - 124) 4.6 (0-49) SW846 VOST 

1,3-Dichlorobenzene 90 (30 - 132) SW846 VOST 
92 (30 - 132) 2.2 (0-39) SW846 VOST 

1,4-Dichlorobenzene 86 (30 - 129) SW846 VOST 
92 (30 - 129) 6.8 (0-42) SW846 VOST 

Dichlor9difluorornethane 87• (25 - 146) SW846 VOST 
85 (25 - 146) 2.8 (0-42) SW846 VOST • 1,1-Dichloroethane 100 (66 - 128) SW846 VOST 
98 (66 - 128) 2.5 (0-24) SW846 VOST 

1,2-Dichloroethane 81 (36 - 124) SW846 VOST 
84 (36 - 124) 3.6 '(0-37) SW84~ VOST 

cis-1,2-Dichloroethene 93 (67 - 123) SW846 VOST 
93 (67 - 123) 0.87 (0-27) SW846 VOST 

trans-1,2-Dichloroethene 104 (78 - 128) SW846 VOST 
109 (78 - 128) 4.3 (0-23) SW846 VOST 

1,1-Dichloroethene 112 (77 - 131) SW846 VOST 
110 (77 - 131) 1.3 (0-22) SW846 VOST 

1,2-Dichloropropane 92 (55 - 124) SW846 VOST 
93 (55 - 124) 1.0 (0-31) SW846 VOST 

1,3-Dichloropropane 76 (50 - 120) SW846 VOST 
77 (50 - 120) 0.66 (0-38) SW846 VOST 

2,2-Dichloropropane 108 (59 - 141) SW846 VOST 
108 (59 - 141) 0.18 (0-25) SW846 VOST 

cis-1,3-Dichloropropene 83 (45 - 125) SW846 VOST 
86 (45 - 125) 3.4 (0-36) SW846 VOST 

trans-1,3-Dichloropropene 75 (40 - 120) SW846 VOST 
76 (40 - 120) 2.0 (0-40) SW846 VOST 

1,1-Dichloropropene 112 (70 - 136) SW846 VOST 
109 (70 - 136) 2.8 (0-21) SW846 VOST Ethylbenzene 99 (72 127) SW846 VOST 
99 (72 - 127) 0.30 (0-23) SW846 VOST 

Hexachlorobutadiene 118 (52 - 167) SW846 VOST 
119 (52 - 167) 0.82 (0-50) SW846 VOST 

(Continued on•next page) • .;t 
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• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot t ... : H2F290431 Work Order t ... : MVEM81AC-LCS Matrix ......... : AIR 

LCS Lot-Samplei: H2G020000-061 MVEM81AD-LCSD 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS I METHOD 
2-Hexanone 52 (30 - 151) SW846 VOST 

56 (30 - 151) 7.2 (0-50) SW846 VOST 
Isopropylbenzene r 106 '(40 - 152) SW846 VOST 

104 (40 152) 1.2 (0-28) SW846 VOST l 
p-Isopropyltoluene 102 (66 - 126) SW846 VOST i -·· 

I 
103 (66 - 126) 1.2 (0-28) SW846 VOST 

Methylene chloride 96 (60 - 134) SW846 VOST 
92 (60 - 134) 4.4 (0-41) SW846 VOST 

4-Methyl~2-pentanone 56 (30 - 175) SW846 VOST 
60 (30 - 175) 7.6 (0-50) SW846 VOST 

Naphthalene 49 (20 - 120) SW846 VOST 
51- (20 - 120) 5.1 (0-50) SW846 VOST 

n-Propylbenzene 101 (69 - 123) SW846 VOST 
102 (69 - 123) 0.97 (0-25) SW846 VOST 

Styrene 87 (57 - 120) SW846 VOST 
88 (57 - 120) 0.51 (0-39) SW846 VOST 

• 1,1,1,2-Tetrachloroethane 83 (53 - 120) SW846 VOST 
87 (53 - 120) 4.7 (0-35) SW846 VOST 

1,1,2,2-Tetrachloroethane 63 (30 - 120) SW846 VOST 
60 . (30 - 120) 5.3 (0-50) SW846 VOST 

· Tetrachloroethene 107 (80 133) SW846 VOST 
109 (80 - 133) 1.9 (0-24) SW846 VOST 

Toluene 98 (70 - 120) SW846 VOST 
97 (70 - 120) 0.91 (0-22) SW846 VOST 

1,2,3-Trichlorobenzene 61 (20 - 123) SW846 VOST 
66 (20 - 123) 7.8 (0-50) SW846 VOST 

1,2,4-Trichloro- 70 (20 - 140) SW846 VOST 

benzene 
77 (20 - 140) 10 (0-50) SW846 VOST 

1,1,1-Trichloroethane 103 (65 - 131) SW846 VOST 
103 (65 - 131) 0.070 (0-23) SW846 VOST 

1,1,2-Trichloroethane 76 (41 - 120) SW846 VOST 
77 (41 120) 1.5 (0-38) SW846 VOST 

Trichloroethene 107 (80 141) SW846 VOST 
124 (80 - 141) 14 (0-32) SW846 VOST 

- Trichlorofluoromethane 110 (58 - 147) SW846 VOST 
108 (58 - 147) 2.1 . (0-26) SW846 VOST 

1,2,3-Trichloropropane 60 (30 - 120) SW846 VOST 
70 (30 - 120) 14 (0-50) SW846 VOST 

1,2,4-Trimethylbenzene 91 (56 - 120) SW846 VOST 
92 (56 120) _1.6· (0-35) SW846 VOST 

• (Continued on next page) 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290431 Work Order f ... : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 

PERCENT 
PARAMETER RECOVERY 
1,3,5-Trimethylbenzene 97 

100 
Vinyl chloride 125 

120 
m-Xylene & p-Xylene 103 

100 
a-Xylene 96 

96 

SURROGATE 
Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

NOTE(S): 
Calculctions a-e performe:l before rounding to avoid round-off errors in caculcted results. 

Bold print denotes control peraneters 

RECOVERY 
LIMITS 

(62 - 121) 
(62 - 121) 
(64 - 142) 
(64 - 142) 
(74 - 126) 
(74 - 126) 
(64 - 120) 
(64 - 120) 

PERCENT 
RECOVERY 
84 
90 
75 
78 
93 
98 
76 
82 

RPD 
RPD LIMITS 

3.2 (0-30) 

3.8 (0-33) 

2.3 (0-38) 

0.43 (0-37) 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 134) 
(50 - 127) 
(50 - 127) 
(57 - 134) 
(57 - 134) 
(50 - 122) 
(50 - 122) 

METHOD 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

• 

• 

• 



• LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290431 Work Order f ... : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 
Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 
Prep Batch f ... : 2184061 
Dilution Factor: 1 

SPIKE MEASURED PERCENT. 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
Acetone 1.00 0.636 ug 64 SW846 VOST 

1.00 0.846 ug 85 28 SW846 VOST 
Benzene 0.250 0.242 ug 97 SW846 VOST 

I 

0.250 0.246 ug 99 1.7 SW846 VOST 
Bromobenzene 0.250 0.221 ug 88 SW846 VOST 

0.250 0.222 ug 89 0.73 SW846 VOST 
Bromochloromethane 0.250 0.212 ug 85 SW846 VOST 

0.250 0.212 ug 85 0.13 · SW846 VOST 
Bromodichloromethane 0.250 0.209 ug 84 SW846 VOST 

0.250 0.213 ug '. 85 1.7 SW846 VOST 
Bromoform 0.250 0.177 ug 71 SW846 VOST 

0.250 0.180 ug 72 1.4 SW846 VOST 
Bromomethane 0.250 0.240 ug 96 SW846 VOST • 0.250 0.237 ug 95 1.4 SW846 VOST 
2-Butanone 1.00 0.519 ug 52 SW846 VOST 

1.00 . 0.568 ug 57 9.0 SW846 VOST 
n-Butylbenzene 0.250 0.246 ug 98 SW846 VOST 

0.250 0.250 ug 100 1.7 SW846 VOST 
sec-Butylbenzene 0.250. 0.259 ug 104 SW846 VOST 

0.250 0.265 ug 106 2.1 SW846 VOST 
tert-Butylbenzene 0.250 0.259 ug 104 SW846 VOST 

0.250 0.261 ug '104 0.72 SW846 VOST 
Carbon disulfide 0.250 0.255 ug 102. SW846 VOST 

0.250 0.258 ug 103 1.2 SW846 VOST 
Carbon tetrachloride 0.250 0.272 ug 109 SW846 VOST 

0.250 0.275 ug 110 0.96 SW846 VOST 
Chlorobenzene 0.250 0.232 ug 93 SW846 VOST 

0.250 0.236 ug 94 1.6 SW846 VOST 
Chlorodibromomethane 0.250 0.192 ug 77 SW846 VOST 

0.250 0.202 ug 81 4.9 SW846 VOST 
Chloroethane 0.250 0.286 ug 114 SW846 VOST 

0.250 0.279 ug 112 2.5 SW846 VOST 
Chloroform 0.250 0.240 ug 96 SW846 VOST 

0.250 0.242 ug 97 1.1 SW846 VOST 
Chloromethane 0.250 0.211 ug 84 SW846 VOST 

0.250 0.197 ug 79 6.7 SW846 VOST 
2-Chlorotoluene 0.250 0.229 ug 91 SW846 VOST j. 0.250 0.233 ug 93 1.8 SW846 VOST 
4-Chlorotoluene 0.250 0.232 ug 93 SW846 VOST 

• 0.250 0.233 ug 93 0.56 SW846 VOST 

(Continued on next page) 
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• LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatil~s 

Client Lot t ... : H2F290431 Work Order t- - - : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef:. H2G020000-061 MVEM81AD-LCSD 

'SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY. RPD METHOD 
2-Hexanone LOO o.5i8 ug 52 SW846 VOST 

LOO 0.556 ug 56 7.2 SW846 VOST 
Isopropylbenzene 0.250 0.264 ug 106 SW846 VOST 

0.250 0.261 ug 104 ·1.2 SW846 VOST 
p-Isopropyltoluene 0.250 0.255 ug •102 SW846 VOST 

0.250 0.258 ug 103 1.2 SW846 VOST 
Methylene chloride .0.250 0.241 ug 96 SW846 VOST 

0.250 0.231 ug 92 4.4 SW846 VOST 
4-Methyl-2-pentanone LOO 0.555 ug 56 SW846 VOST 

LOO 0.599 ug 60 7.6 SW846 VOST 

Naphthalene 0.250 0.122 ug 49 SW846 VOST 
0.250 0.129 ug 51 5.1 • SW846 VOST 

n-Propylbenzene 0.250 0.253 . ug 101 SW846 VOST 
0.250 0.255 ug 102 0.97 SW846 VOST 

Styren~ 0.250 0.218 ug 87 SW846 VOST 
0.250 .0.219 ug 88 0.51 SW846 VOST 

• ... 
1,1,1,2-Tetrachloroethane 0.250 0.209 . ug 83 SW846 VOST 

0.250 0.219 ug 87 4.7 SW846 VOST 
1,1,2,2-Tetrachloroethane 0.250 0.157 ug 63 SW846 VOST 

0.250 0.149 ug 60 5.3 SW846 VOST 
Tetrachloroethene 0.250 0.268 ug 107 SW846 VOST 

0.250 0.273 ug 109 1.9 SW846 VOST 
Toluene 0.250 0.246 ug 98 SW846 VOST 

0.250, 0.244 ug 97 0.91 SW846 VOST 
1,2,3-Trichlorobenzene 0.250 0.153 ug 61 SW846 VOST 

0.250 0.165 ug 66 7.8 SW846 VOST 
1,2,4-Trichloro- 0.250 0.174 ug 70 SW846 VOST · 

benzene 
0.250 0.192 l ug 77 10 SW846 VOST 

1,1,1-Trichloroethane 0.250 0.257 ug 103 SW846 VOST 
0.250 0~257 ug 103 0.070 SW846 VOST 

·1,1,2-Trichloroethane 0.250 0.191 ug 76 SW846 VOST 
0.250 0.193 ug 77 1.5 SW846 VOST 

Trichloroethene 0.250 0.269 ug 107 SW846 VOST 
0.250 0.310 ug 124 14 SW846 VOST 

Trichlorofluoromethane 0.250 0.276 ug 110 SW846 VOST 
0.250 0.271 ug 108 2.1 SW846 VOST 

1,2,3-Trichloropropane 0.250 0.151 ug 60 SW846 VOST 
0.250 0.174 ug 70 14 SW846 VOST 

1,2,4-Trimethylbenzene 0.250 0.227 ug 91 SW846 VOST 
0.250 0.231 ug 92 1.6 SW846 VOST 

• (Continued on next page) 



LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f .... : H2F290431 Work Order f ... : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 

SPIKE MEASURED 
PARAMETER AMO.UNT AMOUNT 
1,3,5-Trimethylbenzene 0.250 0.242 

0.250 0.250 
Vinyl chloride 0.250 0.313 

0.250 0.301 
m-Xylene & p-Xylene 0.500 0.513 

0.500 0.501 
a-Xylene 0.250 0.240 

0.250 0.241 

SURROGATE 
Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

NOTE(S): 
~culaions lre performed before rounding to avoid round-off errors in caculatal results. 

Bold print de101es control pa-cmeters · 

UNITS 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

PERCENT 
RECOVERY 
84 
90 
75 
78 
93 
98 
76 
82 

PERCENT 
RECOVERY 
97 
100 
125 
120 
103 
100 
96 
96 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 134) 
(50 - 127) 
(50 - 127) 
(57 - 134) 
(57 - 134) 
(50 - 122) 
(50 - 122)' 

RPD METHOD 
SW846 VOST 

3.2 SW846 VOST 
SW846 VOST 

3.8 SW846 VOST 
SW846 VOST 

2.3 SW846 VOST 
SW846 VOST 

0.43 SW846 VOST 

• 

• 

• 



• SAMPLE SUMMARY 

H2F290439 

I 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MVD5T 001 TTU-VOST-TX1/2-R1A 06/27/12 
I 

MVD5W 002 TTU-VOST-ASB-R1A 06/27/12 I 

MVD5X 003 TTU-VOST-TX1/2-R1B 06/27/12 ; 
MVD50 004 TTU-VOST-ASB-R1B .06/27/12 
MVD52 005 TTU-VOST-TX1/2-R1C 06/27/12 
MVD55 006 TTU-VOST-ASB-R1C 06/27/12 
MVD58 007 TTU-VOST-TX1/2-R2A 06/27/12 
MVD6C 008 TTU-VOST-ASB-R2A 06/27/12 
MVD6D 009 TTU-VOST-TX1/2-R2B 06/27/12 
MVD6F 010 TTU-VOST-ASB-R2B 06/27/12 
MVD6G 011 TTU-VOST-TX1/2-R2C 06/27/12 
MVD6H 012 TTU-VOST-ASB-R2C 06/27/12 
MVD6K 013 TTU-VOST-TX1/2-R3A 06/28/12 
MVD6L 014 TTU-VOST-ASB-R3A 06/28/12 
MVD6N 015 TTU-VOST-TX1/2-R3B 06/28/12 
MVD6T 016 TTU-VOST-ASB-R3B 06/28/12 : 
MVD6W 017 TTU-VOST-TX1/2-R3C 06/28/12 
MVD6X 018 TTU-VOST-ASB-R3C 06/28/12 

• MVD60 019 TTU-VOST-TX1/2-FB 06/27/12 I 

MVD61 020 TTU-VOST-ASB-FB 06/27/12 
MVD62 021 TTU-VOST-TX1/2-TB 06/27/12 
MVD63 022 TTU-VOST-ASB-TB 06/27/12 I 

MVD64 023 A-6747 MEDIA CHECK TEN AX 06/27/12 
MVD66 024 A-6748 MEDIA CHECK TENAX/CHAR 06/27/12 

NOTE(S): 
- The malytical results of the sanples listoo ctx>ve a-e presa1t€d on the following p<9es. 

- All calculations a-e pe-formed before rounding to avoid round-off a-rors in calculatoo results. 

-Results notoo as "ND" we-e not detectoo at or ctx>vethestctoo limit. 

-This report must not be reproduc€d, except in full, without the written owroval of the laiJoratory. 

-Results for the following pcra-neta-s a-e neva- reportoo on a dry weight baSs: oolor, corrosivity, density, flashpoint, ignitai:Jility, I aye-s, odor, 

pant filta- test, pH, porosity pressure, reectivity, rooox potential, specific gravity, spot tests, solids, solubility, ta-npe-ature, viscosity, a1d weight. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-R1A 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-001 Work Order f ... : MVD5T1AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/06/12 Analysis Date .. : 07/06/12 
Prep Batch f ... : 2185072 .. 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.36 0.10 ug 0.030 

Benzene 0.11 0.010 ug 0.0035 

Bromobenzene NO 0.010 ug 0.0020 

Bromochloromethane NO 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0. 0013 

Bromoform NO 0.025 ug 0.010 

B:romomethane NO 0.050 ug 0.0059 

2-Butanone NO 0.10 ug 0.10 

n-Butylbenzene 0.0023 J 0.010 ug 0.0010 

sec-Butylbenzen~ NO 0.010 ug 0.0010 

tert-Butylbenz~ne NO 0.010 ug 0. 0011 

Carbon disulfide NO 0.010 ug 0.0019 

Carbon tetrachloride 0.0088 J 0.010 ug 0.0012 

• Chlorobenzene 0.0011 J 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 

Chloroethane NO 0.050 ug 0.0062 

Chloroform 0.0044 J 0.010 ug 0.0011 

Chloromethane 0.0039 J 0.050 . ug 0.0025 .l 

2-Chlorotoluene NO 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane NO 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene 0.021 0.010 ug 0.0018 

1,3-Dichlorobenzene NO 0.010 ug· 0.0014 

1,4-Dichlorobenzene 0.0035 J 0. 010 . ug 0.0015 

Dichlorodifluoromethane NO 0.025 ug 0.0024 

1,1-Dichloroethane NO 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1,2-Dichl6roethene NO 0.010 ug 0.0020 

1,1-Dichloroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane NO 0.010 ug 0.0017. 
1,3-Dichloropropane NO 0.010 ug 0.0014 

2,2-Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene .NO 0.010 ug 0.0012 

1,1-Dichloropropene NO 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-R1A • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-001 Work Order f ... : MVD5T1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.010 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.025 J 0.10 ug 0.0068 
Isopropylbenzene 0.0013 J 0.010 ug 0.0010 
p-Isopropyltoluene 0.0013 J 0.010 ug 0.0010 
Methylene chloride 0.0075 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene 0.029. 0.025 ug 0.010 
n-Propylbenzene 0.0029 J 0.010 ug 0.0010 
Styrene o:oo12 J 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0063 J 0.010 ug 0.0011 
Toluene 0.082 0.010 ug 0 .. 0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane 0.0014 J 0.025 ug 0.0010 
1~1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene 0.0028 J 0.010 ug 0.0022 
Trichlorofluoromethane 0.018 J 0.050 ug 0.0017. 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.014 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0058 J 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.048 0.020 ug 0.0020 
a-Xylene 0.019 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 89 (50 - 134) 
1,2-Dichloroethane-d4 84 (50 - 127) 
Toluene-dB 93 (57 - 134) 
Bromofluorobenzene 83 (50 - 122) 

NOTE(S): 
J Estimata:l result. Result is less thoo RL. 

8 Method blook contanination. The asrociaa:l method blook contans the tcrget ooayte a a reportrole le~el. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R1A 

GC/MS Volatiles 

Lot-Sample t ... : H2F290439-002 Work Order t ... :·MVD5W1AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/06/12 Analysis Date .. : 07/06/12 

Prep Batch f ... : 2185072 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.14 0.10 ug 0.030 

Benzene 0.0064 J 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

Bromo chloromethane ND 0.025 ug 0.0028 

Bromodichloromethane ND 0.010 ug 0.0013 

Bromoform ND 0.025 ug 0.010 

Bromomethane 0.038 J 0.050 ug 0.0059 i 
2-Butanone ND 0.10 0.10 

,. 
ug 

n-Butylbenzene ND 0.010 ' 0.0010 ug 

sec-Butylbenzene ND 0.010 ug 0.0010 

tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide ND o. ofo ug 0.0019 

Carbon tetrachloride 0.0013 J 0.010 ug 0.0012 

• Chlorobenzene ND 0.010 ug 0.0010 

Chlorodibromomethane ND 0.025 ug 0.0020 

Chloroethane ND 0.050 ug 0.0062 

Chloroform ND 0.010 ug 0. 0011 

Chloromethane 0.14 0.050 ug 0.0025 

2-Chlorotoluene ND 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 

1,2-Dichlorobenzene ND 0.010 ug 0. 0018 

1,3-Dichlorobenzene ND 0.010 ug 0.0014 

1,4-Dichlorobenzene ND 0.010 ug 0.0015 

Dichlorodifluoromethane 0.055 0.025 ug 0.0024 

1,1-Dichloroethane ND 0.010 ug 0.0010 

1,2-Dichloroethane ND 0.010 ug 0.0017 

cis-1,2-Dichloroethene ND 0.010 ug O.Q010 

trans-1,2-Dichloroethene ND 0.010 ug 0.0020 

1,1-Dichloroethene ND 0.010 ug. 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 

1:3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dichloropropane ND 0.010 ug 0.0010 

cis-1,3-Dichloropropene ND 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene 0.049 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R1A • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-002 Work Order f ... : MVD5WlAA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.0017 J 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 

-Methylene chloride 0.011 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene 0.0023 J 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.014 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-T~ichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.038 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0029 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ·ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.0052 J 0.020 ug 0.0020 
o-Xylene 0.0020 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 88 (50 - 134) 
1,2-Dichloroethane-d4 80 (50 - 127) 
Toluene-dB 93 (57 - 134) 
Bromofluorobenzene 80 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less tha1 RL. 

B Method bla1k contanination. The asrociaoo method bla1k contains theta-get alelyte a a reportable leveL 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TXl/2-RlB 

GC/MS Volatiles 

Lot-Sample· t---: H2F290439-003 Work Order t ... : MVD5X1AA 
Matrix _________ : AIR 

Date Sampled ... : 06/27/12 Date Received __ : 06/29/12 i 
Prep Date •..... : 07/06/12 Analysis Date .. : 07/06/12 I 

I 
' 

Prep Batch f---= 2185072 • I 

Dilution Factor: 1 Method---------= SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone 0.27 0.10 ug 0.030 
Benzene 0.086 0.010 ug 0.0035 
Bromobenzene NO 0.010 ug 0.0020 
Bromochloromethane NO 0.025 ug 0.0028 
Bromodichloromethane NO 0.010 ug 0.0013 
Bromoform NO 0.025 0.010 

,, 
ug 

Bromomethane NO 0.050 ug 0.0059 
2-Butanone NO 0.10 ug 0.10 
n-Butylbenzene NO 0.010 ug 0.0010 
sec-Butylbenzene NO 0.010 ug 0.0010 
tert-Butylbenzene NO 0.010 ug 0. 0011 
Carbon disulfide 0.0021 J 0.010 ug 0.0019 
Carbon tetrachloride 0.0087 J 0.010 ug 0.0012 • Chlorobenzene 0.0011 J 0.010 ug 0.0010 
Chl·orodibromomethane NO 0.025 ug 0.0020 
Chloroethane NO 0.050 ug 0.0062 
Chloroform 0.0041 J 0.010 ug 0.0011 
Chloromethane 0.0057 J 0.050 ug 0.0025 
2-Chlorotoluene NO 0.010 ug 0.0012 
4-Chlorotoluene NO 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane NO 0.025 ug 0.0014 
Dibromomethane NO 0.025 ug 0.0021 
1,2-Dichlorobenzene 0.018 0.010 ug 0.0018 
1,3-Dichlorobenzene NO 0.010 ug 0.0014 
1,4-Dichlorobenzene o·_ 0021 J 0.010 ug 0.0015 
Dichlorodifluoromethane 0.0026 J 0.025 ug· 0.0024 
1,1-Dichloroethane NO 0.010 ug. 0.0010 
1,2-Dichloroethane NO 0 .'010 ug 0.0017 
cis-1,2-Dichloroethene NO 0.010 ug 0.0010 
trans-1,2-Dichloroethene NO 0.010 ug 0.0020 
1,1-Dichloroethene NO 0.010 ug 0.0015 
1,2-Dichloropropane NO 0.010 ug 0.0017 
1,3-Dichloropropane NO 0.010 ug 0.0014 
2,2-Dichloropropane NO 0.010 ug 0.0010 
cis-1,3-Dichloropropene NO 0.010 ug 0.0017 
trans-1,3-Dichloropropene NO 0.010 ug 0.0012 
1,1-Dichloropropene NO 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-R1B • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-003 Work Order f ... : MVD5X1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.0070 J 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.015 J 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.013 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene 0.013 J 0.025 ug 0.010 
n-Propylbenzene 0.0023 J 0.010 ug 0.0010 
Styrene 0.0062 J 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0076 J 0.010 ug 0.0011 
Toluene 0.063 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND I 0.025 ug 0.0010 I 

1,2,4-Trichloro- ND 0.025 ug 0.0016 
benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.020 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 -1,2,4-Trimethylbenzene 0.012 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0047 J 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021' 
m,Xylene & p-Xylene 0.042 0.020 ug 0.0020 
a-Xylene 0.016 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 92 (50. - 134) 
1,2-Dichloroethane-d4 84 (so·· - 127) 
Toluene-dB 93' (57 - 134) 
Brornofluorobenzene 77 (50 - 122) 

NOTE(S): 
J Estimatoo result. Result is less thal RL. 

B Method blmk contanination. The ass:x:iaoo method blmk CXlntains the !a-get mayte a a reportable level. 



• 

• 

• 

O'Brien & Gere Inc of North America' 

Client Sample ID: TTU-VOST-ASB-R1B 

Lot-Sample i ... : H2F290439-004 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/06/12 
Prep Batch i ... : 2185072 
Dilution Factor: 1 

PARAMETER 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Brornornethane 
2-Butanone 
n-Butylbenzene 
sec-Buty1benzene 
tert-Butylbenzene 
Carbon disu1fid~ 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluorornethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloropropene 

GC/MS Volatiles 

Work Order i ... : MVD501AA 
Date Received .. : 06/29/12 
Analysis Date~.: 07/06/12 

Method ......... : SW846 VOST 

REPORTING 
RESULT LIMIT 
0.14 0.10 
0.0035 J 0.010 
ND 0.010 
ND 0.025 
ND 0.010 
ND 0.025 
0.049 J 0.050 
ND 0.10 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.025 
ND 0.050 
ND 0.010 
0.084 0.050 
ND 0.010 
ND 0.010 
ND 0.050 

ND 0.025 
ND 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
0.060 0.025 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 
ND 0.010 

(Continued on next page) 

Matrix ......... : AIR 

UNITS MDL 
ug 0.030 
ug 0.0035 
ug. 0.0020 
ug 0.0028 
ug 0.0013 
ug 0.010 
ug 0.0059 
ug 0.10 
ug 0.0010 
ug 0.0010 
ug 0. 0011 
ug 0.0019 
ug 0.0012 
ug 0.0010 
ug 0.0020 
ug 0.0062 
ug 0. 0011 
ug 0.0025 
,ug 0.0012 
ug 0.0014 
ug 0.013 

ug 0.0014 
ug 0.0021 
ug 0.0018 
ug 0.0014 
ug 0.0015 
ug 0.0024 
ug 0.0010 
ug 0. 0017 
ug 0.0010 
ug o:oo2o 
ug 0.0015 
ug 0. 0017 
ug 0. 0014 
ug 0.0010 
ug 0. 0017 
ug 0.0012 
ug 0.0010 

I 
. i 

) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R1B • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-004 Work Order f ... : MVD501AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene NO 0.010 ug 0.0010 
Hexachlorobutadiene NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene NO 0.010 ug 0.0010 
Methylene chloride 0.014 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene NO 0.010 ug 0.0010 Styrene NO 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane NO 0.010 ug 0.0011. 
1,1,2,2-Tetrachloroethane NO 0.025 ug 0.024 
Tetrachloroethene NO 0.010 ug 0. 0011 Toluene 0.0033 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene NO 0.025 ug 0.0010 1,2,4-Trichloro- NO 0.025 ug 0.0016 benzene 

• 1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 ug 0.010 
Trichloroethene NO 0.010 ug 0.0022 
Trichlorofluoromethane 0.044 J 0.050 ug 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene NO 0.010 ug 0.0015 
1,3,5-Trirnethylbenzene NO 0.010 ug 0.0018 Vinyl chloride NO 0.010 ug 0.0021 rn-Xylene & p-Xylene NO 0.020 ug 0.0020 a-Xylene NO 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibrornofluorornethane 90 (50 - 134) 
1,2-Dichloroethane-d4 80 (50 - 127) 
Toluene-d8 89 (57 - 134) 
Brornofluorobenzene 74 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less !hal RL. 

B Method blcnk contanination. The assx:iaed method blcnk contans theta-get cnalyte a a reportable le.tel. 

• 



f ., 

• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TXl/2-RlC 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-005 Work Order f ... : MVD521AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 
Prep Date ...... :,07/06/12 Analysis Date .. : 07/06/12 

Prep Batch f ... : 2185072 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.44 0.10 ug 0.030 

Benzene 0.44 0.010 ug 0.0035 

Bromobenzene NO 0.010 ug 0.0020 

Bromoch1oromethane NO 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0.0013 

Bromoform NO 0.025 ug 0.010 

Bromomethane NO 0.050 ug '0.0059 

2-Butanone 0.19 0.10 ug 0.10 

n-Butylbenzene 0.010 0.010 ug 0.0010 

sec-Butylbenzene 0.0028 J 0.010 ug 0.0010 

tert-Buty1benzene NO 0.010 ug 0. 0011 

~arbon disulfide NO 0.010 ug 0.0019 

Carbon tetrachloride 0.0090 J 0.010 ug 0.0012 

•• Chlorobenzene 0.0014 J 0.010 ug 0.0010 

Chloroqibromomethane NO 0.025 ug 0.0020 

Chloroethane NO 0.050 ug 0.0062 

Chloroform 0.0058 J 0.010 ug 0.0011 

Chloromethane 0.0046 J 0.050 ug 0.0025 

2-Chloroto1uene NO 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 
.. 

0.0014 ug 

1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane • 
1,2-Dibromoethane NO 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene 0.024 0.010 ug 0.0018 

1,3-Dichlorobenzene NO 0.010 ug 0.0014 

1,4-Dichlorobenzene 0.0042 J 0.010 ug 0.0015 

Dichlorodifluoromethane NO 0.025 ug 0.0024 

1,1-Dichloroethane NO 0. 010 . ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1,2-Dichloroethene NO 0.010 ug 0.0020 

1,1-Dich1oroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane NO 0.010 ug 0.0017 

1,3-Dichloropropane NO 0.010 ug 0.0014 

2;2-Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene NO 0.010 ug 0.0012 

1,1-Dichloropropene NO, 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TXl/2-RlC • 
GC/MS Volatiles 

Lot-Sample>f ... : H2F290439-005 Work Order f ... : MVD521AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.038 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.075 J 0.10 ug 0.0068 
Isopropylbenzene 0.0051 J 0.010 ug 0.0010 
p-Isopropyltoluene 0.0048 J 0.010 ug 0.0010 
Methylene chloride 0.014 J,B 0.025 ug 0.0022 
4-Methyl-2-pentano'ne ND 0.10 ug 0.10 
Naphthalene 0.026 0.025 ug 0.010 
n-Propylbenzene 0.010 0.010 ug 0.0010 
Styrene 0.020 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0064 J 0.010 ug 0.0011 
Toluene 0.27 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1, 1, !·-Trichloroethane 0.0012 J 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene 0.040 0.010 ug 0.0022 
Trichlorofluoromethane 0.015 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbertzene 0.039 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.016 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0 .1"1 0.020 ug 0.0020 
a-Xylene 0.055 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 87 (50 - 134) 
1,2-Dichloroethane-d4 81 (50 - 127) 
Toluene-dB 97 (57 - 134) 
Bromofluorobenzerie 76 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less then RL. 

B Method bla1k contanination. Theasoociaed method bla1k contanstheta-get a1aytea a reportrole level. 

• 



\ 

• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-RlC 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-006' Work Order f ... : MVD551AA Matrix ...... · ... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/06/12 Analysis Date . . : 07/,06/12 
Prep Batch t ... : 2185072 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.20 0.10 ug 0.030 

Benzene 0.0048 J 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

Bromo chloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0. 0013 

Bromoform ND 0.025 ug 0.010 

Bromomethane 0. 046 J 0.050 ug 0.0059 

2-Butanone ND 0.10 ug 0.10 

n-Butylbenzene ND 0.010 ug 0.0010 

sec-Butylbenzene ND 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide ND 0.010 ug 0.0019 

Carbon tetrachloride ND 0.010 ug 0.0012 • Chlorobenzene r ND 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 

Chloroethane ND 0.050 ug 0.0062 

Chloroform ND 0.010 ug 0. 0011 

Chloromethane · .. 0. 067 0.050 ug 0.0025 

2-Chlorotoluene ND · 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo~3-chloro- ND 0.050 ug 0.013 
propane 

1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene ND 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 

1,4-Dichlorobenzene ND 0.010 ug, 0.0015 
Dichlorodifluoromethane. 0. 049 . 0.025 ug 0.0024 

1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug·· 0.0020 

1,1-Dichloroethene ND 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R1C •• 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-006 Work Order f ... : MVD551AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene NO 0.010 ug 0.0010 
Hexachlorobutadiene NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene NO 0.010 ug 0.0010 
Methylene chloride 0.016 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene NO 0.010 ug 0.0010 
Styrene NO 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane NO 0.010 ug 0. 0011 
1,1;2,2-Tetrachloroethane NO 0.025 ug 0.024 
Tetrachloroethene NO 0.010 ug 0. 0011 
Toluene 0.0033 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene NO 0.025 ug 0.0010 
1,2,4-Trichloro- NO 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 ug 0.010 
Trichloroethene NO 0.010 ug 0.0022 
Trichlorofluoromethane 0.040 J 0.050 ug 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene NO 0.010 ug 0.0015 
1,3,5-Trimethylbenzene NO 0.010 ug 0.0018 
Vinyl chloride 0.0027 J 0.010 ug 0.0021 
m-Xylene & p-Xylene NO 0.020 ug 0.0020 
a-Xylene 0.0011 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 86 (50 - 134) 
1,2-Dichloroethane-d4 78 (50 - 127) 
Toluene-dB 89 (57 - 134) 
Bromofluorobenzene 76 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less then RL. 

B Method blmk contanination. The asoociaed method blmk contains the !a-get cnayte a a reportable level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-R2A 

GC/MS Volatiles ' 
Lot-Sample f ... : H2F290439-007 Work Order t ... : MVD581AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/06/12 Analysis 'nate .. : 07/06/12 

Prep Batch t ... : 2185072 
Dilution Factor: i Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.31 0.10 ug 0.030 

Benzene 0.12 0.010 ug 0.0035 

Bromobenzene NO 0.010 ug ~ 0.0020 

Bromochloromethane ND 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0.0013 

Bromoform NO 0.025 ug 0.010 

Bromomethane 0.015 J 0.050 ug 0.0059 

2-Butanone 0.12 0.10 ug 0.10 

n-Butylbenzene 0.0027 J 0.010 ug 0.0010 

sec-Butylbenzene NO 0.010 ug 0.0010 

tert-Butylbenzene NO 0.010 ug 0. 0011 

Carbon disulfide 0.0032 J 0.010 ug 0.0019 

Carbon tetrachloride 0.0082 J 0.010 ug 0.0012 

• Chlorobenzene 0.0017 J 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 

Chloroethane ND 0. 050. ug 0.0062 

Chloroform 0.0045 J 0.010 ug 0.0011 

Chloromethane 0.0072 J 0.050 ug 0.0025 

2-Cl:J.lorot.oluene 0.0023 J 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- NO • 0. 050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene 0.026 0.010 ug 0.0018 

1,3-Dichlorobenzene 0.0018 J 0.010 ug 0.0014 

1,4-Dichlorobenzene 0.0045 J 0.010 ug 0.0015 

. Dichlorodifluoromethane 0.0050 J 0.025 ug 0.0024 

1,1-Dichloroethane NO 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1,2-Dichloroethene NO 0.010 ug 0.0020 

1,1-Dichloroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane NO 0.010 ug 0.0017 

1,3-Dichloropropane NO 0 .. 010 ug 0.0014 

2,2-Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene NO 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-R2A • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-007 Work Order f ... : MVD581AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.011 0.010 ug 0.0010 
Hexach1orobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.023 J 0.10 ug 0.0068 
Isopropylbenzene 0.0011 J 0.010 ug 0.0010 
p-Isopropyltoluene 0.0019 J 0.010 ug 0.0010 
Methylene chloride 0.015 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene 0.017 J 0.025 ug 0.010 
n-Propylbenzene 0.0036 J 0.010 ug 0.0010 
Styrene 0.027 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0048 J 0.010 ug 0.0011 
Toluene 0.075 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane 0.0014 J 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0. 0022 . 
Trichlorofluoromethane 0.023 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.014 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0066 J 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.056 0.020 ug 0.0020 
a-Xylene 0.023 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 89 (50 - 134) 
1,2-Dichloroethane-d4 82 (50 - 127) 
Toluene-d8 94 (57 - 134) 
Bromofluorobenzene 83 (50 - 122) 

NOTE(S): 
J Estimata:! result. Result is less tha1 RL. 

B Method blook cont<rnination. The assxiaa:! method blook oontans the brget aJGiyte a a reportable 161/el. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R2A 

GC/MS Volatiles 

Lot-Sample t ... : H2F290439-008 Work Order t ... : MVD6C1AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/06/12 Analysis Date .. : 07/06/12 
Prep Ba.tch f . .. : 2185072 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.18 0.10 ug 0.030 
Benzene 0.0043 J 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromo chloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane 0.086 0.050 ug 0.0059 
2-Butanone ND 0.10 ug 0.10 
n-Butylbenzene ND 0.010 ug 0.0010 
sec-Butylbenzene ND 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide ND 0.010 ug 0.0019 
Carbon tetrachloride ND '0.010 ug 0.0012 

• Chlorobenzene ND 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0~0020 

Chloroethane ND 0.050 ug 0.0062 
Chloroform ND 0.010 ug 0. 0011 
Chloromethane 0.058 0.050 ug 0.0025 
2-Chlorotoluene ND. 0.010 ug 0.0012 
4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene ND 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene ND 0.010 ug 0.0015 
Dichlorodifluoromethane 0.047 0.025 ug 0.0024 
1,1-Dichloroethane ND o:o1o ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug. 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America ' • Client Sample ID: TTU-VOST-ASB-R2A 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-008 Work Order f ... : MVD6C1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.013 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene 0.0014 J 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.0059 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 

"-Trichlorofluoromethane 0.038 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0022 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.0032 J 0.020 ug 0.0020 
o-Xylene 0.0016 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 89 (50 - 134) 
1,2-Dichloroethane-d4 83 (50 127) 
Toluene-dB 93 (57 - 134) 
Bromofluorobenzene 81 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less tha1 RL. 

B Method bla1k contanination. The asooci<ted method bla1k contans the target a1ayte a a report<ble level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: ·TTU-VO~T-TX1/2-R2B 

GC/MS Volatiles 

Lot-Sample t ... : H2F290439-009 Work Order t ... : MVD6D1AA Matrix ......... : AIR 

Date Sampled ... : '06/27/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/06/12 Analysis Date .. : 07/06/12 

Prep Batch t ... : 2185072 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.49 0.10 ug 0.030 

Benzene 0.13 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

Bromochloromethane ND 0.025 ug 0.0028 

Bromodichloromethane ND 0.010 ug 0. 0013 

Bromoform ND 0.025 ug 0.010 

Bromomethane 0.015 J 0.050 ug 0.0059 i' 
2-Butanone 0~14 0.10 ug 0.10 

n-Butylbenzene 0.0030 J 0.010 ug 0.0010 

. sec-Butylbenzene ND 0.010 ug 0.0010 

tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide 0.0044 J 0.010 ug 0.0019 

Carbon tetrachloride 0.0094 J 0.010 ug 0.0012 

• Chlorobenzene 0.0019 J 0.010 ug o. o·o1o 

Chlorodibromomethane ND 0.025 ug 0.0020 

Chloroethane ND 0.050 ug 0.0062 

Chloroform 0.0045 J 0.010 ug 0.0011 

Chloromethane 0.0035 J 0.050 ug 0.0025 

2-Chlorotoluene ND 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 ,, 
propane 

1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibrombmethane NO. 0.025 ug 0.0021 

1,2-Dichlorobenzene 0.029 0.010 ug 0.0018 

1,3-Dich1orobenzene 0.0021 J 0.010 ug 0.0014 

1,4-Dichlorobenzene 0.0049 J 0.010 ug 0.0015 

Dichlorodifluoromethane ND 0.025 ug 0.0024 

1,1-Dichloroethane ND 0.010 ug 0.0010 

1,2-Dichloroethane ND 0.010 ug 0. 0017 

cis-1,2-Dichloroethene ND 0.010 ug 0.0010 

trans-1,2-Dichloroethene ND 0.010 ug 0.0020 

1,1-Dichl6roethene ND 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 

1,3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dichloropropane ND 0~010 ug 0.0010 

cis-1,3-Dichloropropene ND 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug' 0.0012 

1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America • Client Sample ID: TTU-VOST-TX1/2-R2B 

GC/MS Volatiles 

·' 
Lot-Sample f.· .. : H2F290439-009 Work Order f ... : MVD6D1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethy1benzene 0.014 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.020 J 0.10 ug 0.0068 
Isopropylbenzene 0.0016 J 0.010 ug 0.0010 
p-Isopropyltoluene 0.0020 J 0.010 ug 0.0010 
Methylene chloride 0.016 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene 0.012 J 0.025 ug 0.010 
n-Propylbenzene 0.0038 J 0.010 ug 0.0010 
Styrene 0.019 0.010 ug o~.oo13 
1,1,1,2-Tet3achloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0046 J 0·.010 ug 0.0011 
Toluene 0.076 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- NO 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane 0.0015 J 0.025 ug 0.0010 
1,1,2-Trichloroethane ND a·. 025 ug 0.010 
Trichloroethene 0.0038 J 0.010 ug 0.0022 
Trichlorofluoromethane 0.032 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.015 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0061 J / 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.063 0.020 ug 0.0020 
a-Xylene 0.025 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 86 (50 - 134) 
1,2-Dichloroethane-d4 83 (50 - 127) 
Toluene-dB 91 (57 - 134) 
Bromofluorobenzene 76 (50 - 122) 

NOTE(S): 
J Estimate:! result. Result is less thm RL 

B Method bla1k contanination. The associ <ted method bla1k contains theta-get cn3yte a a reportable level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R2B 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-010 Work Order f ... : MVD6F1AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 

Prep Date .....• : 07/06/12 Analysis Date .. : 07/06/12 

Prep Batch f ... : 2185072 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.20 0.10 ug 0.030 

Benzene ND 0.010 ug 0.0035. 

Bromobenzene ND 0.010 ug 0.0020 

Bromoch1oromethane ND 0.025 . ug 0.0028 

Bromodich1oromethane ND 0.010 ug 0.0013 

Bromoform ND 0.025 ug 0.010 

Bromomethane 0.029 J 0.050 ug 0.0059 

2-Butanone ND 0.10 ug 0.10 

n-Buty1benzene ND _, 0.010 ug 0.0010 

sec-Buty1benzene ND 0.010 ug 0.0010 

tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide ND 0.010 ug 0.0019 

• Carbon tetrachloride ND 0.010 ug 0.0012 

Chlorobenzene ND 0.010 ug 0.0010 

Chlorodibromomethane ND 0.025 ug 0.0020 

Chloroethane ND 0.050 ug 0.0062 

Chloroform ND 0.010 ug 0. 0011 

Chloromethane 0.020 J 0.050 ug o;0025 

2-Chlorotoluene ND 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- ND ·. 0. 050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 

1,2-Dichlorobenzene ND 0.010 ug 0.0018 

1,~-Dichlorobenzene ND 0.010 ug 0.0014 

1,4-Dich1orobenzene ND 0.010 ug 0.0015 

Dichlorodifluoromethane 0.033 0.025 ug 0.0024 

1,1-Dichloroethane ND 0.010 ug 0.0010 

1,2-Dichloroethane ND 0.010 ug 0. 0017 

cis-1,2-Dichloroethene ND 0.010 ug 0.0010 

trans-1,2-Dich1oroethene ND 0.010 ug 0.0020 

1,1-Dichloroethene ND 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 

1,3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dichloropropane ND 0.010 ug 0.0010 

cis-1,3-Dichloropropene ND 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R2B • 
'GC/MS Volatiles 

Lot-Sample f ... : H2F290439-010 Work Order f ... : MVD6FlAA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene NO 0.010 ug 0.0010 
Hexachlorobutadiene NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene NO 0.010 ug 0.0010 
Methylene chloride 0.012 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene NO 0.010 ug 0.0010 
Styrene NO 0.010 ug 0. 0013 
1,1,1,2-Tetrachloroethane NO 0.010 ug 0. 0011 
1~1,2,2-Tetrachloroethane NO 0.025 ug 0.024 
Tetrachloroethene NO 0.010 ug 0. 0011 
Toluene 0.0022 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene NO 0.025 ug 0.0010 
1,2,4-Trichloro- NO 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 ug 0.010 
Trichloroethene NO 0.010 ug 0.0022 
Trichlorofluoromethane 0.030 J 0.050 ug 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene NO 0.010 ug 0.0015 
1,3,5-Trimethylbenzene NO 0.010 ug 0.0018 
Vinyl chloride NO 0.010 ug 0. 0021 
m-Xylene & p-Xylene NO 0.020 ug 0.0020 
a-Xylene NO 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 85 (50 - 134) 
1,2-Dichloroethane-d4 77 (50 - 127) 
Toluene-dB 90 (57 - 134) 
Bromofluorobenzene 77 (50 - 122) 

NOTE(S): 
J Estirncte:! result. Result is less then RL. 

B Method bla1k contanination. The asrociae:! method bla1k contains the !a-get alCiyte a a report<:ble level. 

• 



• 

• 

• 

O'Brien & Gere Inc of North Am~rica 

Client Sample ID: TTU-VOST-TX1/2-R2C 

Lot-Sample f ... : H2F290439-011 
Date Sampled ... : 06/27/12 
Prep Date ...... : 07/06/12 
Prep Batch 1---= 2185072 
Dilution Factor: 1 

GC/MS Volatile·s 

Work Order i--- :· MVD6G1AA 
Date Received .. : 06/29/12 
Analysis Date .. : 07/06/12 

Method---------= SW846 VOST 

MatriX---------= AIR 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS MDL 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane. 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 

. cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,i-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloropropene 

0.45 
0:12 
ND 
ND 
ND 
ND 
ND 

. 0.13 
0.0039 J 

ND 
ND 
ND 
0.0093 J 
0.0016 J 

ND 
ND 
0.0050 J 
0.0045 J 
ND · , 
ND 
ND 

ND 
ND 
0.047 
0.0029 J 
0.0078 J 
0.0024 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.10 
0.010 
0.010 
0.025 
0.010 
0.025 
0.050 
0.10 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.050 
0.010 
0.050 
0.010 
0.010 
0.050 

0.025 
0.025 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

. 0. 010 
0.010 
0.010 
0.010 
0.010 

(Continued on next page) 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

0.030 
0.0035 
0.0020 
0.0028 
0.0013 
0.010 
0.0059 
0.10 
0.0010 
0.0010 
0. 0011 
0.0019 
0.0012 
0.0010 
0.0020 
0.0062 
0.0011 
0.0025 
0.0012 
0.0014 
0.013 

0.0014 
0.0021 
0.0018 
0.0014 
0.0015 
0.0024 
0.0010 
0.0017 
0.0010 
0.0020 
0.0015 
0.0017 
0.0014 
0.0010 
0.0017 
0.0012 
0.0010 

I 

I 



O'Br~en & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-R2C ~· 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-011 Work Order f ... : MVD6G1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.014 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.021 J 0.10 ug 0.0068 
Isopropylbenzene 0.0016 J 0.010 ug 0.0010 
p-Isopropyltoluene 0.0017 J 0.010 ug 0.0010 
Methylene chloride 0.011 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene 0.017 J. 0.025 ug 0.010 
n-Propylbenzene 0.0041 J 0.010 ug 0.0010 
Styrene 0.018 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0051 J 0.010 ug 0.0011 
Toluene 0.072 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane 0.0016 J 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane . 0.032 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.016 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0077 J 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.062 0.020 ug 0.0020 a-Xylene 0.028 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE o RECOVERY LIMITS 
Dibromofluoromethane 91 (50 - 134) 
1,2-Dichloroethane-d4 84 (50 - 127) 
Toluene-dB . 94 (57 - 134) 
Bromofluorobenzene 88 (50 - 122) 

NOTE(S): 
J Estimated result. Result is less thal RL 

B Method blmk contanination. The asrociaed method blmk contans the t<rget irlayte a a report<ble level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R2C 

GC/MS Volatiles 

Lot-Sample f . .. : H2F290439-012 Work Order t ... : MVD6H1AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/06/12 Analysis Date .. : 07/06/12 
<,, 

Prep Batch f ... : 2185072 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING I 

PARAMETER. RESULT LIMIT UNITS MDL ! 

Acetone 0.14 0.10 ug 0.030 

Benzene ND 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

Bromo chloromethane ND. 0.025 ug 0.0028 

Bromodichloromethane ND 0.010 ug 0.0013 

Bromoform ND 0.025 ug 0.010 

Bromomethane 0.066 0.050 ug 0.0059 

2-Butanone ND 0.10 ug 0.10 

n-Butylbenzene ND 0.010 ug 0.0010 

sec-Butylbenzene ND 0.010 ug 0.0010 

tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide ND 0.010 ug 0.0019 

Carbon tetrachloride ND 0.010 ug 0.0012 

• Chlorobenzene ND 0.010 ug 0.0010 

Chlorodibromomethane ND 0.025 ug 0.0020 

Chloroethane ND 0.050 ug 0.0062 

Chloroform ND 0.010 ug 0. 0011 

Chloromethane 0.031 J 0.050 ug 0.0025 

2-Chlorotoluene ND 0.010 ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- ND 0.050 ·ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 

1,2-Dichlorobenzene ND 0.010 ug 0.0018 

1,3-Dichlorobenzene ND 0.010 ug 0. 0014' 

1,4-Dichlorobenzene ND 0.010 ug 0.0015 

Dichlorodifluoromethane 0.050 0.025 ug 0.0024 

1,1-Dichloroethane ND 0.010 ug 0.0010 

1,2-Dichloroethane ND 0.010 ug 0.0017 

cis-1,2-Dichloroethene ND 0.010 ug 0.0010 I 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 

1,1-Dichloroethene ND 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 

1,3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dichloropropane ND 0.010 ug 0.0010 

cis-1,3-Dichloropropene ND 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R2C • 
GC/MS Volatiles 

Lot-Sample t ... : H2F290439-012 Work Order f ... : MVD6H1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0. 025 .• ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.0075 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.0023 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0. 0022 ,, 
Trichlorofluoromethane 0.035 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trirnethylbenzene ND 0.010 ug 0.0015, 
1,3,5-Trirnethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
rn-Xylene &·p-Xylene ND 0.020 ug 0.0020 
o-Xylene ND 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibrornofluorornethane 90 (50 - 134) 
1,2-Dichloroethane-d4 83 (50 - 127) 
Toluene-dB 94 (57 - 134) 
Brornofluorobenzene 84 (50 - 122) 

NOTE(S): 
J Estimatoo result. Result is less thm RL. 

' B Method bla1k contanination. Theasrociaoo method bla1k oontanstheta-get alalytea a reportctlle level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: ,TTU-VOST-TX1/2-R3A 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-013 Work Order. f ... : MVD6K1AA Matrix .... ~····= AIR 

Date Sampled ... : 06/28/12 . Date Received .. : 06/29/12 

Prep Date ...... : 07/05/12 Analysis Date .. : 07/05/12 

Prep Batch f ... : 2185071 
Dilution Factor: 1 Method .......•. : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.37 0.10 ug 0.030 

Benzene 0.087 0.010 ug ·o.oo35 

Bromobenzene NO 0.010 ug 0.0020 

Bromo chloromethane NO 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0.0013 

Bromoform NO 0.025 ug 0.010 

Bromomethane NO 0.050 ug 0.0059 

2-Butanone 0.10 0.10 ug 0.10 

n-Butylbenzene NO 0.010 ug 0.0010 

sec-Butylbenzene NO 0.010 ug 0.0010 

tert-Butylbenzene NO 0.010 ug 0. 0011 

Carbon disulfide 0.0034 J 0.010 ug 0.0019 

Carbon tetrachloride 0.0094 J 0.010 ug 0.0012 

• Chlorobenzene 0.0011 J 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 

Chloroethane NO 0.050 ug 0.0062 

Chloroform 0.0049 J 0.010 ug 0.0011 

Chloromethane 0.0040 J 0.050 ug 0.0025 

2-Chlorotoluene 0.0027 J 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane NO 0.025 ug 0.0014 ! 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene 0.017 0.010 ug 0.0018 

1,3-Dichlorobenzene NO 0.010 ug 0.0014 

1,4-Dichlorobenzene 0.0030 J 0.010 
.. 

0.0015 ug 

Dichlorodifluoromethane NO 0.025 ug 0.0024 

1,1-Dichloroethane NO 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1,2-Dichloroethene NO 0.010 ug 0.0020 

1,1-Dichloroethene NO 0.010 ug 0.0015 

1,2-Diehloropropane NO 0.010 ug 0.0017 

1,3-Dichloropropane NO 0.010 ug 0.0014 

2,2-Dichloropropane NO 0.010 ug . 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene NO 0.010 ug 0.0012 

1,1-Dichloropropene NO 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 
' 

Client Sample ID: TTU-VOST-TX1/2-R3A • 
GC/MS Volatiles 

Lot-Sample f ... : ,H2F290439-013 Work Order f ... : MVD6K1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.0077 J 0.010 ug 0.0010 
Hexach1orobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.014 J 0.10 ug 0.0068 
Isopropy1benzene ND 0.010 ug 0.0010 
p-Isopropyltoluene 0.0013 J 0.010 ug 0.0010 
Methylene chloride 0.017 J,B 0.025 ug 0.0022 
4-Methy1-2-pentanone ND 0.10 .ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene 0.0026 J· 0.010 ug 0.0010 
Styrene . 0. 0088 J 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0018 J. 0.010 ug 0.0011 
Toluene 0.050 0.010 ug 0.0010 
1,2,3-Trichlorobenzene 0.013 J,B 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.033 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0084 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0031 J 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.043 0.020 ug 0.0020 
a-Xylene 0.017 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 92 (50 - 134} 
1,2-Dichloroethane-d4 82 (50 - 127} 
Toluene-dB 94 (57 - 134} 
Bromofluorobenzene J 78 (50 - 122} 

NOTE(S): 
J Estimatoo result. Result is less th<n RL. 

B Method bl<nk contirnination. The assxiatoo method bl<nk contans the tcrget mayte at a reportcble level. 

•• 



• 

• 

• 

O'Brien & Gere Inc of North America 

Client"Sample ID: TTU-VOST-ASB-R3A 

Lot-Sample t ... : H2F290439-014 
Date Sampled ... : 06/28/12 
Prep Date ... ·.·.: 07/05/12 
Prep Batch t ... : 2185071 
Dilution Factor: 1 

PARAMETER 
Acetone 
Benzene 
Bromobenzene 
Bromo chloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dich1oropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloropropene 

GC/MS Volatiles 

Work Order t ... : MVD6L1AA 
Date Received~.: 06/29/12 
Analysis Date .. : 07/05/12 

Method~ ........ : SW846 VOST 

RESULT 
0.14 
0.0048 J 
ND 
ND 
ND 
ND 
0.014 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.016 J 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
0.042 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT 
0.10 
0.010 
0.010 
0.025 
0.010 
0.025 
0.050 
0.10 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.050 
0.010 
0.050 
0.010 
0.010 
0.050 

0.025 
0.025 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

(Continued on next page) 

Matrix ......... : AIR 

UNITS 
ug 
ug 
ug 
ug. 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug. 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

MDL 
0.030 
0.0035 
0.0020 
0.0028 
0.0013 
0.010 
0.0059 
0.10 
0.0010 
0.0010 
0. 0011 
0.0019 
0.0012 
0.0010 
0.0020 
0.0062 
0. 0011 
0.0025 
0.0012 
0.0014 
0.013 

0.0014 
0.0021 
0.0018 
0.0014 
0.0015 
0.0024 
0.0010 
0.0017 
0.0010 
0.0020 
0.0015 
0.0017 
0.0014 
0.0010 
0.0017 
0.0012 
0.0010 



O'Brien.& Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R3A • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-014 Work Order f ... : MVD6L1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene 0.0012 J 0.010 ug 0.0010 
Hexachlorobutadiene NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene , NO 0.010 ug 0.0010 
Methylene chloride 0.013 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene NO 0.010 ug 0.0010 
Styrene NO 0.010 ug 0.0013 
1,1,1,2-Tetrach1oroethane NO 0.010 ug 0.0011 
1,1,2,2-Tetrachloroethane NO 0.025 ug 0.024 
Tetrachloroethene NO 0.010 ug 0. 0011 
Toluene 0.0074 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene NO 0.025 ug 0.0010 
1,2,4-Trichloro- NO 0.025 ug 0.0016 

benzene 

' . 

1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 ug 0.010 
Trichloroethene NO 0.010 ug 0.0022 
Trichlorofluoromethane 0.030 J 0.050 ug 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0018 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene NO 0.010 ug 0.0018 
Vinyl chloride NO 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.0036 J 0.020 ug 0.0020 
a-Xylene 0.0017 J 0.010 ug 0.0010 

• 
. PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 97 (50 - 134) 
1,2~oichloroetharte-d4 90 (50 - 127) 
Toluene-d8 99 (57 - 134) 
Bromofluorobenzene 87 (50 - 122) 

NOTE(S): 
J Estimata:l result. Result is less tim RL. 

B Method blmk rontaninction. The asrocicta:! method blmk contans the tirget mayte a a reportable level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample-ID: TTU-VOST-TX1/2-R3B 

GC/MS Volatiles 

Lot-Sample t ... : H2F290439-015 Work Order t ... : MVD6N1AA Matrix ......... : AIR 
Date Sampled ... : 06/28/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/05/12 Analysis Date .. : 07/05/12 
Prep Batch f ... : 2185071 
Dilution Factor: 1 Method .... ~ .... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone 0.40 0.10 ug 0.030 
Benzene 0.085 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromo chloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0. 010 . 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone 0.10 0.10 ug 0.10 

_n-Butylbenzene ND 0.010 ug 0.0010 
sec-Butylbenzene ND 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide 0.0029 J 0.010 ug 0.0019 
Carbon tetrachloride 0. 0097. J 0.010 ug 0.0012 ; . 

• Chlorobenzene 0.0012 J 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 •ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 ""i 
Chloroform 0.0050 J 0.010 ug 0.0011 
Chloromethane ND 0.050 ug 0.0025 
2-Chlorotoluene 0.0022 J 0.010 ug 0.0012 

I 
4-Chlorotoluene ND 0.010 ug 0.0014 ! 
1(2-Dibromo-3-chloro- ND 0.050 ug 0.013 i 

' 
propane . i 

-1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene 0.020 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene 0.0035 J 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 i 
1,2-Dichloroethane ND 0.010 ug 0. 0017 I ! . 

cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloroprppene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America • Client Sample ID: TTU-VOST-TX1/2-R3B 

GC/MS Volatiles 

Lot-Sample t ... : H2F290439-015 Work Order f ... : MVD6N1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene' 0.0080 J 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.016 J 0.10 ug 0.0068 
Isopropylbenzene ND 0·. 010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.015 J,B 0.025 ug 0.0022 
4-Methyl~2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene 0.0021 J 0.010 ug 0.0010 
Styrene 0.025 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene 0.0036 J 0.010 ug 0.0011 
Toluene 0.047 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane 0.0020 J 0.025 ug 0.0010 • 1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.027 J 0.050 ug ' 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene 0.0084 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0043 J 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.045 0.020 ug 0.0020 
a-Xylene 0.019 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 91 (50 - 134) 
1,2-Dichloroethane-d4 86 (50 - 127) 
Toluene-dB 87 (57 - 134) 
Bromofluorobenzene 75 (50 - 122) 

NOTE(S): 
J Estimated result. Result islessthal RL. 

B Method blrok c:ontanination. The ass:x:iaed method blrok contans the !a-get roayte a a reportmle level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R3B 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-016 Work Order f ... : MVD6T1AA Matrix ......... : AIR 
Date Sampled ... : 06/28/12 Date Received .. : 06/29/12 
Prep Date ...... : 07/05/12 Analysis Date .. : 01/05/12 
Prep Batch f ... : 2185071 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone 0.15 0.10 ug 0.030 
Benzene NO 0.010 ug 0.0035 '· 
Bromobenzene NO 0.010 ug 0.0020 
Bromo chloromethane NO 0.025 ug 0.0028 
Bromodichloromethane NO 0.010 ug 0.0013 
Bromoform NO 0.025 ug 0.010 
Bromomethane 0.082 0.050 ug 0.0059 
2-Butanone NO 0.10 ug 0.10 
n-Butylbenzene ·NO 0.010 ug 0.0010 
sec-Buty1benzene NO 0.010 ug 0.0010 
tert-Butylbenzene NO 0.010 ug 0. 0011 
Carbon disulfide NO 0.010 ug 0.0019 
Carbon tetrachloride NO 0.010 ug 0.0012 • Chlorobenzene NO 0.010 ug 0.0010 
Chlorodibromomethane NO 0.025 ug 0.0020 
Chloroethane NO 0.050 ug 0.0062 
Chloroform NO 0.010 ug 0. 0011 
Chloromethane 0.059 0.050 ug 0.0025 
2-Chlorotoluene NO 0.010 ug 0.0012 
4-Chlorotoluene NO 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane NO 0.025 ug 0.0014 
Dibromoinethane NO 0.025 ug 0.0021 
1,2-Dichlorobenzene NO 0.010 ug 0.0018 
1,3-Dichlorobenzene NO 0.010 ug 0.0014 
1,4-Dichlorobenzene NO 0.010 ug 0.0015 
Dichlorodifluorornethane 0.058 0.025 ug 0.0024 
1,1-Dichloroethane NO 0.010 ug 0.0010 
1,2-Dichloroethane NO 0.010 ug 0.0017 
cis-1,2-Dichloroethene NO 0.010 ug 0.0010 
trans-1,2-Dichloroethene NO 0.010 ug 0.0020 
1,1-Dichloroethene NO 0.010 ug 0.0015 
1,2-Dichloropropane NO 0.010 ug 0.0017 
1,3-Dichloropropane NO 0.010 ug 0.0014 
2,2-Dichloropropane NO 0.010 ug 0.0010 
cis-1,3-Dichloropropene NO 0.010 ug 0.0017 
trans-1,3-Dichloropropene NO 0.010 ug 0.0012 
1,1-Dichloropropene NO 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R3B 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-016 Work Order f ... : MVD6T1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT .UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ' ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.011 J,B 0.025 ug 0.0022 
4-Methy1-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.0021 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.037 .J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene ND 0.020 ug 0.0020 
a-Xylene ND 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 89 (50 - 134) 
1,2-Dichloroethane-d4 83 (50 - 127) 
Toluene-d8 90 (57 - 134) 
Bromofluorobenzene 82 (50 - 122) 

NOTE(S): 
J Estimata:lresult. ResultislessthmRL. 

B Method bla~k contanination. The assx:iaa:l method bla~k contains the t<rget a~ayte a a reportable level. 

•• 
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O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-R3C 

Lot-Sample t ... : H2F290439-017 
Date Sampled .. •.: 06/28/12 
Prep Date ...... : 07/05/12 
Prep Batch t ... : 2185071 
Dilution Factor: 1 

GC/MS Volatiles 

Work Order f ... : MVD6W1AA 
Date Received .. : 06/29/12 
Analysis Date .. ·: 07/05/12 

Method ......... : SW846 VOST 

Matrix ...... : .. : AIR 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS MDL 

Acetone 
Benzene 
Bromobenzene 
Bromo chloromethane 
Bromodich1oromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloroprope~e 

0.34 
0.079 
NO 
NO 
NO 
NO 
0. 011 J 

0.12 
0.0024 J 

NO 
NO 
0.0028 J 

0.0087 J 
0.0012 J 

NO 
NO 
0.0048 J 

0.0034 J 

NO 
NO 
NO 

NO 
NO 
0.020 
NO 
0.0040 J 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.10 
0.010 
0.0'10 
0.025 
0.010 
0.025 
0.050 
0.10 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.050 
0.010 

. 0. 050 
0.010 
0.010 
0.050 

0.025 
0.025 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

(Continued on next page) 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

0.030 
0.0035 
0.0020 
0.0028 
0.0013 
0.010 
0.0059 
0.10 
0.0010 
0.0010 
0. 0011 
0.0019 
0.0012 
0.0010 

·0.0020 
0.0062 
0.0011 
0.0025 
0.0012 
0.0014 
0.013 

0.0014 
0.0021 
0.0018 
0.0014 
0.0015 
0.0024 
0.0010 
0.0017 
0.0010 
0.0020 
0.0015 
0.0017 
0.0014 
0.0010 
0.0017 
0.0012 
0.0010 

I 

t 
.I 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-R3C • 
GC/MS Volatiles 

Lot-Sample·t ... : H2F290439-017 Work Order t ... : MVD6W1AA Matrix ......... : AIR 

REPORTING 
PARAMETER ·RESULT LIMIT UNITS MDL 
Ethylbenzene 0.0086 J 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone 0.015 J 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene 0.0010 J 0.010 ug 0.0010 
Methylene chloride 0.012 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene 0.0019 J 0.010 ug 0.0010 
Styrene 0.011 0.010 ug 0.0013 
1~~,1,2-Tetrachloroethane ND 0.010 ug 0. DOll 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0:024 
Tetrachloroethene 0.0024 J 0.010 ug 0.0011 
Toluene 0.046 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene • 1,1,1-Trichloroethane 0.0013 J 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.024 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 

. 1, 2, 4-Trimethylbenzene 0.0091 J 0.010 ug 0.0015 
1,3,5-Trimethylbenzene 0.0045 J 0.010 ug 0.0018 
Vinyl chlo'ride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene 0.048 0.020 ug 0.0020 
a-Xylene 0.022 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 91 (50 - 134) 
1,2-Dichloroethane-d4 83 (50 - 127) 
Toluene-dB 94 (57 - 134) 
Bromofluorobenzene 79 (50 - 122) 

NOTE(S): 
J Estimated result Result is less thal RL. 

B Method bla1k contaninalion. The ass:>ciaed method bla1k contans theta-get alalyte a a reportcble le.tel. 

• 



•• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R3C 

GC/MS Volatiles 

Lot-Sample f . ... : H2F290439-018 Work Order t ... : MVD6X1AA Matrix ......... : AIR 

Date' Sampled . .. : 06/28/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/05/12 Analysis Date .. : 07/05/12 

Prep Batch f . .. : 2185071 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.14 0.10 ug 0.030 

Benzene NO 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

Bromochloromethane NO 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0. 0013 

Bromoform NO 0.025 ug 0.010 

Bromomethane 0.048 J 0.050 ug 0.0059 

2-Butanone NO 0.10 ug 0.10 

n-Butylbenzene NO 0.010 ug 0.0010 

sec-Butylbenzene ND 0.010 ug 0.0010 

tert-Butylbenzene NO 0.010 ug ·0. 0011 

Carbon disulfide NO 0.010 ug 0. 0019 

• Carbon tetrachloride ND 0.010 ug 0.0012 

Chlorobenzene NO 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 

Chloroethane ND 0.050 ug 0.0062 

Chloroform-- NO 0.010 ug 0. 0011 

Chloromethane 0.043 J 0.050 ug 0.0025 

2-Chlorotoluene NO 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane NO 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0. 0021 

1,2-Dichlorobenzene NO 0.010 ug 0.0018 

1,3-Dichlorobenzene NO 0.010 ug 0.0014 

1,4-Dichlorobenzene NO 0.010 ug 0.0015 

Dichlorodifluorornethane 0.048 0.025 ug 0.0024 

1,1-Dichloroethane NO 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0. 0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1,2-Dichloroethene NO 0.010 ug 0.0020 

1,1-Dichloroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0. 0017 

1,3-Dichloropropane NO 0.010 
. 0.0014 ug 

2,2-Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0. 0017 

trans-1,3-Dichloropropene NO 0.010 ug 0.0012 

1,1-Dichloropropene NO 0~010 ug, 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-R3C • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-018 Work Order f ... : MVD6X1AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 . ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.011 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroet~ane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.0022 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene " ND 0.025 0.0010 ug 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane 0.037 J 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride 0.0021 J 0.010 ug 0.0021 
m-Xylene & p-Xylene ND 0.020 ug 0.0020 
a-Xylene 0.0012 J 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 92 (50 - 134) 
1,2-Dichloroethane-d4 83 (50 - 127) 
Toluene-dB 97 (57 - 134) 
Bromofluorobenzene 80 (50 122) 

NOTE(S): 
J Estimated result. Result is Jess !hal RL 

B Method blook c:ontanination. The asrociated method blook contans the !a-get ooatyte at a reportlt>Je level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TXl/2-FB 

GC/MS Volatiles 

.Lot-Sample i ... : H2F290439-019 Work Order i ... : MVD601AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/05/12 Analysis Date .. : 07/05/12 

Prep Batch i .. :: 2185071 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone NO 0.10 ug 0.030 

Benzene - NO 0.010 ug 0.00·35 

Bromobenzene NO 0.010 ug 0.0020 

Bromochloromethane ·" NO 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0.0013 

Bromoform NO 0.025 ug 0.010 

Bromomethane NO 0.050 ug 0. 005.9 

2-Butanone · NO 0.10 ug 0.10 

n-Butylbenzene NO 0.010 ug 0.0010 

sec-Butylbenzene NO 0.010 ug 0.0010 

tert-Butylbenzene NO 0.010 ug 0. 0011 

Carbon disulfide NO 0.010 ug 0.0019 

Carbon tetrachloride NO 0.010 ug 0.0012 

• Chlorobenzene NO 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 

Chloroethane NO 0.050 ug 0.0062 

Chloroform NO 0.010 ug 0. 0011 

Chloromethane NO 0.050 ug 0.0025 

2-Chlorotoluene NO 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane NO 0.025 ug 0.0014 

I 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene NO 0.010 ug 0.0018 

1,3-Dichlorobenzene NO 0.010 ug 0.0014 

1,4-Dichlorobenzene NO 0.010 ug 0.0015 

Dichlorodifluoromethane NO 0.025 ug 0.0024 

1,1-Dichloroethane NO 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 
.. 

trans-1,2-Dichloroethene NO 0.010 ug 0.0020 

1,1-Dichloroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane NO 0.010 ug 0.0017 

1,3-Dichloropropane NO 0.010 ug 0.0014 

2,2-Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene NO 0.010 ug 0.0012 

1,1-Dichloropropene NO 0.010 ug 0.0010 

• / 

(Continued on next'page) 
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O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TX1/2-FB • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-019 Work Order f ... : MVD601AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethy1benzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.0080 J,B 0.025 ug 0.0022 
4-Methyl-27pentanone ND '0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0. 0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.0014 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane ND 0.050 ug 0.0017 
1,2,3-Trich1oropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene ND 0.020 ug 0.0020 
o-Xylene ND 0.010 ug 0.0010 

PERCENT 'RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 88 (50 - 134) 
1,2-Dichloroethane-d4 82 (50 - 127) 
Toluene-dB 94 (57 - i34) 
Bromofluorobenzene 80 (50 - 122) 

NOTE(S): 
J Estimata:l result. Result is less then RL. 

B Method blcnk contani nation. The asrociaed method bl cnk conta ns the !a-get cnayte a a reportable level. 

_; 
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·- O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-FB 

GC/MS Volatiles 

Lot-Sample t ... : H2F290439-020 Work Order t ... : MVD611AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 
•' 

. Prep Date . ..... : 07/05/12 Analysis Date .. : 07/05/12 

Prep Batch t ... : 2185071 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.041 J 0.10 ug 0.030 

Benzene NO 0.010 ug 0 .'0035 

Bromobenzene 'NO 0.010 ug 0.0020 

Bromoch1oromethane NO 0. 025' ug 0.0028 

Bromodich1oromethane NO 0.010 ug 0.0013 

Bromoform NO 0.025 ug 0.010 

Bromomethane NO 0.050 ug 0.0059 

2-Butanone NO 0.10 ug 0.10 

n-Buty1benzene NO 0.010 ug 0.0010 

sec-Buty1benz~ne NO 0.010 ug 0.0010 

tert-Buty1benzene NO 0.010 ug 0. 0011 

Carbon disulfide NO 0.010 ug 0.0019 

Carbon tetrachloride NO 0.010 ug 0.0012 
i. 

• Chlorobenzene NO 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug 0.0020 

Chloroethane NO 0.050 ug 0.0062 

Chloroform NO 0.010 ug 0. 0011 

Chloromethane 0.0025 J 0.050 ug 0.0025 

2-Chlorotoluene NO 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo-3-chloro-. NO 0.050 ug 0.013 

propane 
1,2~Dibromoethane NO 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene .NO 0.010 ug 0.0018 

1,3-Dichlorobenzene NO 0.010 ug 0.0014 

1,4~Dichlorobenzene NO 0.010 ug 0.0015 

Dichlorodifluoromethane NO 0.025 ug 0.0024 

1,1-Dichloroethane NO 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010· ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1,2-Dichloroethene NO 0.010 ug 0.0020 

1,1-Dichloroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane NO 0.010 ug 0.0017 

1,3-Dichloropropane NO 0.010 ug 0.0014 

2,2-Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene NO 0.010 ug 0.0012 

1,1-Dichloropropene NO 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-ASB-FB • 
GC/MS Volatiles· 

Lot-Sample f ... : H2F290439-020 Work Order f ... : MVD611AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene NO 0.010 ug 0.0010 
Hexachlorobutadiene NO 0.025 ug 0.0025 
2-Hexanone NO 0.10 ug 0.0068 
Isopropylbenzene NO 0.010 ug 0.0010 
p-Isopropyltoluene NO 0.010 ug 0.0010 
Methylene chloride 0.0047 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone NO 0.10 ug 0.10 
Naphthalene NO 0.025 ug 0.010 
n-Propylbenzene NO 0.010 ug 0.0010 
Styrene NO 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane NO 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane NO 0.025 . ug 0.024 
Tetrachloroethene NO 0.010 ug 0. 0011 
Toluene NO 0.010 ug 0.0010 
1,2,3-Trichlorobenzene NO 0.025 ug 0.0010 
1,2,4-Trichloro- NO 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane NO 0.025 ug 0.0010 
1,1,2-Trichloroethane NO 0.025 ug 0.010 
Trichloroethene NO 0.010 ug 0. 0022 
Trichlorofluoromethane NO 0.050 ug 0.0017 
1,2,3-Trichloropropane NO 0.025 ug 0.025 
1,2,4-Trimethylbenzene NO 0.010 ug 0.0015 
1,3,5-Trimethylbenzene NO 0.010 ug 0.0018 
Vinyl chloride NO 0.010 ug 0.0021 
m-Xylene & p-Xylene NO ' 0.020 ug 0.0020 
o-Xylene NO 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 9J (50 - 134) 
1,2-Dichloroethane-d4 80 (50 - 127) 
Toluene-dB 91 (57 - 134) 
Bromofluorobenzene 79 (50 - 122) 

NOTE(S): 
J Estimated re>ult. Re>ult is less thro RL. 

B Method blrok contanination. Theass:x:iaed method blrok contanstheta-get mytea a reportoole level. 

'. 

• 



·, 

• O'Brien & Gere Inc of North America 

Client Sample ID: TTU-VOST-TXl/2-TB 

GC/MS Volatiles 

Lot-Sample i ... : H2F290439-021 Work Order i ... : MVD621AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received .. : 06/29/12 

Prep Date ...... : 07/05/12 Analysis Date .. : 07/05/12 

Prep Batch i . .. : 2185071 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone 0.073 J 0.10 ug 0.030 

Benzene NO 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

.Bromoch1oromethane NO 0.025 ug 0.0028 

Bromodichloromethane NO 0.010 ug 0.0013 

Bromoform NO 0.025 ug 0.010 

Bromomethane NO 0.050 ug 0.0059 

2-Butanone NO 0.10 ug 0.10 

n-Butylbenzene NO 0.010 ug 0.0010 

sec-Butylbenzene NO 0.010 ug 0.0010 

tert-Butylbenzene NO 0.010 ug 0. 0011 

Carbon disulfide NO 0.010 ug 0.0019 

Carbon tetrachloride NO 0.010 ug 0.0012 

• Chlorobenzene ND 0.010 ug 0.0010 

Chlorodibromomethane NO 0.025 ug -0.0020 

Chloroethane NO 0.050 ug 0.0062 

Chloroform NO 0.010 ug 0. 0011 

Chloromethane 0.0032 J· 0.050 ug 0.0025 

2-Chlorotoluene NO 0.010 ug 0.0012 

4-Chlorotoluene NO 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- NO 0.050 ug 0.013 

propane 
1,2-Dibromoethane NO 0.025 ug 0.0014 

Dibromomethane NO 0.025 ug 0.0021 

1,2-Dichlorobenzene ND 0.010 ug 0.0018 

1,3-Dichlorobenzene ND. 0.010 ug 0.0014 

1,4-Dichlorobenzene NO 0.010 ug 0.0015 

Dichlorodif1uoromethane ND 0.025 ug 0.0024 

1,1-Dichloroethane NO 0.010 ug 0.0010 

1,2-Dichloroethane NO 0.010 ug 0.0017 

cis-1,2-Dichloroethene NO 0.010 ug 0.0010 

trans-1i2-DichLoroethene NO 0.010 ug 0.0020 

1,1-Dich1oroethene NO 0.010 ug 0.0015 

1,2-Dichloropropane ND 0.010 ug 0.0017 

1,3-Dich1oropropane NO 0.010 ug 0.0014 

2,2-Dichloropropane NO 0.010 ug 0.0010 

cis-1,3-Dichloropropene NO 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene NO 0.010 ug 0.0010 

•• (Continued on next page) 



O'Brien & Gere Inc of North America 

Client Sample ID:·TTU-VOST-TXl/2-TB • 
~ GC/MS Volatiles 

Lot-Sample f ... : H2F290439~021 Work Order f ... : MVD621AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug· 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene'chloride 0.0082 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.0013 J 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ' ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 

• 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluorornethane ND 0.050 ug 0. 0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trirnethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trirnethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0. 0021 
rn-Xylene & p-Xylene ND 0.020 ug 0.0020 
o-Xylene ND 0.010 -ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibrornofluorornethane 93 (50 - 134) 
1,2-Dichloroethane-d4 81 (50 - 127) 
Toluene-dB 94 (57 - 134) 
Brornofluorobenzene 82 (50 - 122) 

NOTE(S): 
J EstimatEd result Result is less thm RL 

B Method bla1k contanination. The ass:x:iaa:l method bla1k contans theta-get alalyte a a reportOOie le.tel. 

• 



• O'Brien & Gere Inc of North America 

Sample Client ID: TTU-VOST-ASB-TB 

GC/MS Volatiles 

Lot-Sample f---= H2F290439-022 Work Order f _ __ : MVD631AA Matrix _ ________ : AIR 
Date Sampled. __ : 06/27/12 Date Received _ _ : 06/29/12 
Prep Date _ _____ : 07/05/12 Analysis Date .. : 07/05/12 
Prep Batch f---= 2185071 
Dilution Factor: 1 Method---------= SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone ND 0.10 ug 0.030 
Benzene ND 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromo chloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND .0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone ND 0.10 ug 0.10 
n-Butylbenzene ND 0.010 ug 0.0010 
sec-Butylbenzene ND 0.010 ug 0.0010 
tert-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide ND 0.010 ug 0.0019 

• Carbon tetrachloride ND 0.010 ug 0.0012 
Chlorobenzene ND 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform ND 0.010 ug 0. 0011 
Chloromethane 0.0028 J 0.050 ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 
4-Chlorotoluene ND 0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibro~oethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene ND 0.010 ug 0.0018 
1,3-Dichlorobenzene ND 0.010 ug 0.0014 
1,4-Dichlorobenzene ND 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0 .'010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene · ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND 0.010 ug 0.0012 
1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America • Client Sample ID: TTU-VOST-ASB-TB 

GC/MS Volatiles 

Lot-Sample f ... : H2F290439-022 Work Order f ... : MVD631AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.0048 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene ND 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4~Trichloro- ND 0.025 ug 0.0016 

benzene 
1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichloroethane ND 0.025 ug 0.010 • Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane ND 0.050 ug 0.0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene ND 0.020 ug 0.0020 
a-Xylene 'ND 0.010 ug 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 86 (50 - 134) 
1,2-Dichloroethane-d4 80 (50 - 127) 
Toluene-dB 96 (57 - 134) 
Bromofluorobenzene 81 (50 - 122) 

NOTE(S): 
J Estimate:! result. Result is less tha1 RL. 

B Method blmk contanination. The ass::x:icta:l method blmk contans the !a-get mayte ct a repoi-talle level. 

• 



• O'Brien & Gere Inc of North America 

Client_Sample A-6747 MEDIA CHECK ID: TEN AX 

GC/MS Volatiles 

Lot-Sample f- - - : H2F290439-023 . Work Order f ___ :. MVD641AA MatriX---------= AIR 
Date Sampled ___ : 06/27/12 Date Received .. : 06/29/12 

. Prep Date ______ : 07/03/12 · Analysis Date _ _ : 07/03/12 
Prep Batch f_--: 2184061 
Dilution Factor: 1 Method---------= SW846 VOST 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Acetone ND 0.10 . ug 0.030 
Benzene ND 0.010 ug 0.0035 
Bromobenzene ND 0.010 ug 0.0020 
Bromochloromethane ND 0.025 ug 0.0028 
Bromodichloromethane ND 0.010 ug 0.0013 
Bromoform ND 0.025 ug 0.010 
Bromomethane ND 0.050 ug 0.0059 
2-Butanone ND 0.10 ug 0.10 
n-Butylbe~zene ND 0.010 ug 0.0010 
sec-Butylbenzene ND 0.010 ug 0.0010 
te~t-Butylbenzene ND 0.010 ug 0. 0011 
Carbon disulfide ND 0.010 ug 0.0019 
Carbon tetrachloride ND 0.010 ug 0.0012 • Chlorobenzene ND 0.010 ug 0.0010 
Chlorodibromomethane ND 0.025 ug 0.0020 
Chloroethane ND 0.050 ug 0.0062 
Chloroform ND 0.010 ug 0. 0011 
Chloromethane ND 0.050 ug 0.0025 
2-Chlorotoluene ND 0.010 ug 0.0012 
4-Chlorotoluene ND .0.010 ug 0.0014 
1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 
Dibromomethane ND 0.025 ug 0.0021 
1,2-Dichlorobenzene ND 0.010 ug 0.0018 
1,3-Dichlorobenzene ND. 0.010 ug 0.0014 
1,4-Dichlorobenzene ND 0.010 ug 0.0015 
Dichlorodifluoromethane ND 0.025 ug 0.0024 
1,1-Dichloroethane ND 0.010 ug 0.0010 
1,2-Dichloroethane ND 0.010 ug 0.0017 
cis-1,2-Dichloroethene ND 0.010 ug 0.0010 
trans-1,2-Dichloroethene ND 0.010 ug 0.0020 
1,1-Dichloroethene ND 0.010 ug 0.0015 
1,2-Dichloropropane ND 0.010 ug 0.0017 
1,3-Dichloropropane ND 0.010 ug 0.0014 
2,2-Dichloropropane ND 0.010 ug 0.0010 
cis-1,3-Dichloropropene ND 0.010 ug 0.0017 
trans-1,3-Dichloropropene ND .0. 010 ug 0.0012 
1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America • Client Sample ID: A-6747 MEDIA CHECK TENAX 

GC/MS Volatiles 

Lot-Sample t ... : H2F290439~023 Work Order t ... : MVD641AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL. 
Ethylbenzene ND 0.010 ug 0 .· 0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug. 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.0067 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug 0.010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0.0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. 0011 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. 0011 
Toluene 0.0012 J,B 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene • 1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1~1,2-Trichloroethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluorornethane ND 0.050 ug 0. 0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trirnethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trirnethylbenzene ND 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
rn-Xylene & p-Xylene ND 0.020 ug 0.0020 
o-Xylene. ND 0.010 ug .· 0.0010 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibrornofluorornethane 90 (50 - 134) 
1,2-Dichloroethane-d4 78 (50 - 127) 
Toluene-dB 99 (57 - 134) 
Brornofluorobenzene 81 (50 - 122) 

NOTE(S): 
J Estimate:l result. Result is less then RL. 

B Method bl<nk contanination. Theass:x:iae:l method bl<nk contansthet<rget myte a a reportdlle level. 

• 



• O'Brien & Gere Inc of North America 

Client Sample ID: A-6748 MEDIA CHECK TENAX/CHAR 

GC/MS Volatiles 

Lot-Sample t ... : H2F290439-024 Work Order t ... : MVD691AA Matrix ......... : AIR 

Date Sampled ... : 06/27/12 Date Received . . : 06/29/12 

Prep Date ...... : 07/06/12 Analysis Date .. : 07/06/12 

Prep Batch t ... : 2185072 
Dilution Factor: 1 Method ......... : SW846 VOST 

REPORTING 

PARAMETER RESULT LIMIT UNITS MDL 

Acetone ND 0.10 ug 0.030 

Benzene ND 0.010 ug 0.0035 

Bromobenzene ND 0.010 ug 0.0020 

Bromoch1oromethane ND 0.025 ug 0.0028 . 
Bromodichloromethane ND 0.010 ug 0.0013 

Bromoform ND 0.025 ug 0.010 

Bromomethane ND 0.050 ug 0.0059 

2-Butanone ND 0.10 ug 0.10 

n-Butylbenzene ND 0.010 ug 0.0010 

sec-Butylbenzene ND 0.010 ug 0.0010 

tert-Butylbenzene ND 0.010 ug 0. 0011 

Carbon disulfide ND 0.010 ug 0.0019 

Carbon tetrachloride ND 0.010 ug 0.0012 

• Chlorobenzene ND 0.010 ug 0.0010 

Chlorodibromomethane ND 0.025 ug 0.0020 

Chloroethane ND 0.050 ug 0.0062 

Chloroform ND 0.010 ug 0. 0011 

Chloromethane 0.0032 J 0.050 
. 

0.0025 ug 

2-Chlorotoluene ND 0.010 . ug 0.0012 

4-Chlorotoluene ND 0.010 ug 0.0014 

1,2-Dibromo-3-chloro- ND 0.050 ug 0.013 

propane 
1,2-Dibromoethane ND 0.025 ug 0.0014 

Dibromomethane ND 0.025 ug 0.0021 

1,2-Dichlorobenzene ND 0.010 ug 0.0018 

1,3-Dichlorobenzene ND 0.010 ug 0.0014 

1,4-Dichlorobenzene ND 0.010 ug 0.0015 

Dichlorodifluoromethane ND 0.025 ug 0.0024 

1,1-Di~hloroethane ND 0.010 ug 0.0010 

1,2-Dichloroethane ND 0.010 ug 0.0017 

cis-1,2-Dichloroethene ND 0.010 ug 0.0010 

trans-1,2-Dichloroethene ND 0.010 ug 0.0020 

1,1-Dichloroethene ND o'. 010 ug 0.0015 1. 
I 

1,2-Dichloropropane ND 0.010 ug 0.0017; 

1,3-Dichloropropane ND 0.010 ug 0.0014 

2,2-Dichloropropane ND 0.010 ug 0.0010 

cis-1,3-Dichloropropene ND 0.010 ug 0.0017 

trans-1,3-Dichloropropene ND 0.010 ug 0.0012 

1,1-Dichloropropene ND 0.010 ug 0.0010 

• (Continued on next page) 



O'Brien & Gere Inc of North America 

.Client Sample ID: A-6748 MEDIA CHECK TENAX/CHAR • 
GC/MS Volatiles 

Lot-Sample f ... : H2F290439-024 Work Order f ... : MVD661AA Matrix ......... : AIR 

REPORTING 
PARAMETER RESULT LIMIT UNITS MDL 
Ethylbenzene ND 0.010 ug 0.0010 
Hexachlorobutadiene ND 0.025 ug 0.0025 
2-Hexanone ND 0.10 ug 0.0068 
Isopropylbenzene ND 0.010 ug 0.0010 
p-Isopropyltoluene ND 0.010 ug 0.0010 
Methylene chloride 0.0043 J,B 0.025 ug 0.0022 
4-Methyl-2-pentanone ND 0.10 ug 0.10 
Naphthalene ND 0.025 ug, 'o. 010 
n-Propylbenzene ND 0.010 ug 0.0010 
Styrene ND 0.010 ug 0. 0013 
1,1,1,2-Tetrachloroethane ND 0.010 ug 0. OOll 
1,1,2,2-Tetrachloroethane ND 0.025 ug 0.024 
Tetrachloroethene ND 0.010 ug 0. DOll 
Toluene ND 0.010 ug 0.0010 
1,2,3-Trichlorobenzene ND 0.025 ug 0.0010 
1,2,4-Trichloro- ND 0.025 ug 0.0016 

benzene 
:1,1,1-Trichloroethane ND 0.025 ug 0.0010 
1,1,2-Trichlordethane ND 0.025 ug 0.010 
Trichloroethene ND 0.010 ug 0.0022 
Trichlorofluoromethane ND 0.050 ug 0. 0017 
1,2,3-Trichloropropane ND 0.025 ug 0.025 
1,2,4-Trimethylbenzene ND 0.010 ug 0.0015 
1,3,5-Trimethy1benzene ND 0.010 ug 0.0018 
Vinyl chloride ND 0.010 ug 0.0021 
m-Xylene & p-Xylene ND 0.020 ug 0.0020 
o-Xylene ND 0.010 ug 0.0010 

• 
PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 91 "(50 - 134) 
1,2-Dichloroethane-d4 82 (50 - 127) 
Toluene-dB 93 (57 134) 
Bromofluorobenzene 79 (50 - 122) 

NOTE(S): 
J Estimaed result. Result is less tha1 RL. 

B Method bla1k contanination. The associated method bla1k contanstheta-get <ll<iyte at a reporlatlle level. 

• 



• METHOD BLANK REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f . .. : MVEM81AA Matrix ......... : AIR-

MB Lot-Sample f: H2G020000-061 
Prep Date ...... : 07/03/12 

Analysis Date .. : 07/03/12 Prep Bat~h' f ... : 2184061 

Dilution Factor: 1 

I REPORTING 

PARAMETER RESULT LIMIT ·UNITS METHOD 

Acetone ND 0.10 ug SWS46 VOST 

Benzene ND 0.010 ug SW846 VOST 

Bromobenzene ND 0.010 ug SW846 VOST 

Bromoch1oromethane ND 0.025 ug SW846 VOST 

Bromodich1oromethane ND 0.010 ug SW846 VOST 

Bromoform ND 0.025 ug SW846 VOST 

Bromomethane 0.0084 J 0.050 ug SW846 VOST 

. 2-Butanone ND 0.10 ug SW846 VOST 

n-Butylbenzehe ND 0.010 ug SW846 VOST 

sec-Butylbenzene ND 0.010 ug, SW846 VOST 

tert-Butylbenzene ND 0.010 ug SW846 VOST 

Carbon disulfide ND 0.010 ug SW846 VOST 

Carbon tetrachloride ND 0.010 ug SW846 VOST 

• Chlorobenzene ND 0.010 ug SW846 VOST 

Chlorodibromomethane ND 0.025 ug SW846 VOST 

Chloroethane ND 0.050 ug SW846 VOST 

Chloroform ND 0.010 ug SW846 VOST 

Chloromethane 0.0048 J 0.050 ug SW846 VOST 

2-Chlorotoluene ND 0.010 ug SW846 VOST 

4-Chlorotoluene ND 0.010 ug SW846 VOST 

1,2-Dibromo-3-chloro- ND 0.050 ug SW846 VOST 

propane 
1,2-Dibromoethane ND 0.025 ug SW846 VOST 

Dibromomethane ND 0.025 ug SW846 VOST 

1,2-Dichlorobenzene ND 0.010 ug SW846 VOST 

1,3-Dichlorobenzene ND 0.010 ug SW846 VOST 

1,4-Dichlorobenzene ND 0.010 ug SW846 VOST 

Dichlorodifluoromethane ND 0.025 ug SW846 VOST 

1,1-Dichloroethane ND 0.010 ug SW846 VOST 

1,2-Dichloroethane ND 0.010 ug SW846 VOST 

cis-1,2-Dichloroethene ND 0.010 ug SW846 VOST 

trans-1,2-Dichloroethene ND 0.010 ug SW846 VOST 

1,1-Dichloroethene ND 0.010 ug SW846 VOST 

1,2-Dichloropropane ND 0.010 ug SW846 VOST 

1,3-Dichloropropane ND 0.010 ug SW846 VOST 

2,2-Dichloropropane ND 0.010 ug SW846 VOST 

cis-1,3-Dichloropropene ND 0.010 ug SW846 VOST 

trans-1,3-Dichloropropene ND 0.010 ug SW846 VOST 

1,1-Dichloropropene ND 0.010 ug SW846 VOST 

• Ethylbenzene ND 0.010 ug SW846 VOST 

Hexachlorobutadiene ND 0.025 ug SW846 VOST 

(Continued on next page) 



METHOD BLANK REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVEM81AA 

PARAMETER 
2-Hexanone 
Isopropy1benzene 
p-Isopropyltoluene 
Methylene chloride 
4-Methyl-2-pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichloro-

benzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethy1benzene 
Vinyl chloride 
m-Xylene & p-Xylene 
o-Xy1ene 

SURROGATE 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

NOTE(S): 

RESULT 
NO 
NO 
NO 
0.0053 J 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
0.0013 J 
0.0013 J 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

PERCENT, 
RECOVERY 
93 
86 
99 
81 

Gaculaions a-e perf or me:! before rounding to avoid round-off errors in caculatoo resultS. 

J EstimatEd result Result is less tha1 RL. 

REPORTING 
LIMIT 
0.10 
0.010 
0.010 
0.025 
0.10 
0.025 
0.010 
0.010 
0.010 
0.025 
0.010 
0.010 
0.025 
0.025 

0.025 
0.025 
0.010 
0.050 
0.025 
0.010 
0.010 
0.010 
0.020 
0.010 

RECOVERY 
LIMITS 
(50 - 134) 
(50 127) 
(57 134) 
(50 122) 

) 

UNITS 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

• 
Matrix ......... : AIR 

METHOD 
. SW846 VOST 

SW846 VOST 
SW846VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

SW849 VOST ' 
SW846 VOST 
SW846 VOST 
SW846 VOST • SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

• 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot t ... : H2F290439 Work Order t ... : MVEM81AC-LCS Matrix ......... : AIR 

LCS Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 

Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 

Prep Batch t ... : 2184061 
Dilution Factor: 1 

PERCENT RECOVERY RPD 

PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 

Acetone 64 (20 - 191) SW846 VOST 
85 (20 - 191) 28 (0-50) SW846 VOST 

Benzene 97 (68 - 128) SW846 VOST 
99 (68 - 128) 1.7 (0-22) SW846 VOST 

Bromobenzene 88 (53 - 120) SW846 VOST 
89 (53 120) o': 73 (0-38) SW846 VOST 

Bromochloromethane 85 (53 - 120) SW846 VOST 
85 (53 - 120) 0.13 (0-36) SW846 VOST 

Bromodichloromethane 84 (52 - 122) SW846 VOST 
85 (52 - 122) 1.7 (0-35) SW846 VOST 

Bromoform 71 (40 - 120) SW846 VOST 
72 (40 - 120) 1.4 (0-50) SW846 VOST 

Bromomethane 96 (40 - 187) SW846 VOST 

• '95 (40 - 187) 1.4 (0-35) SW846 VOST 

2-Butanone 52 (20 - 150) SW846 VOST 
57 (20 - 150) 9.0 (0-50) SW846 VOST 

n-Butylbenzene 98 (57 - 140) SW846 VOST 
100 (57 140) 1.7 (0-31) SW846 VOST 

sec-Butylbenzene 104 (70 - 128) SW846 VOST 
106 (70 - 128) 2.1 (0-26) ·SW846 VOST 

tert-Butylbenzene 104 (67 122) SW846 VOST 
104 (67 - 122) 0.72 (0-26) SW846 VOST 

Carbon disulfide 102 (40 - 157) SW846 VOST 
103 (40 - 157) 1.2 (0-23) SW846 VOST 

Carbon tetrachloride 109 (67 "- 135) SW846 VOST 
110 (67 - 135) 0.96 (0-23) SW846 VOST 

Chlorobenzene 93 (65 - 120) SW846 VOST 
94 (65 - 120) 1.6 (0:-26) SW846 VOST 

Chlorodibromomethane 77 (50 - 120) SW846 VOST 
81 (50 - 120) 4.9 (0-43) SW846 VOST 

Chloroethane 114 (43 163) SW846 VOST 
112 (43 - 163) 2.5 (0-32) SW846 VOST 

Chloroform 96 (63 - 123) SW846 VOST 
97 (63 - 123) 1.1 (0-27) SW846 VOST 

Chloromethane 84 (44 176) SW846 VOST 
79 (44 - 176) 6.7 (0-50) SW846 VOST 

2-Chlorotoluene 91 (59 - 120) SW846 VOST 

93 (59 - 120) 1.8 (0-29) SW846 VOST 

4-Chlorotoluene 93 (57 - 120) SW846 VOST 

• 93 (57 - 120) 0.56 (0-30) SW846 VOST 

(Continued on next page) 



LABORATORY CONTROL SAMPLE EVALUATION REPORT • 
GC/MS Volatiles 

Client Lot t ... : H2F290439 Work Order t ... : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000'-061 MVEM81AD-LCSD 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
1,2-Dibrorno-3-chloro- 50 (10 120) SW846 VOST 

propane 
45 (10 - 120) 11 (0-50) SW846 VOST 

1,2-Dibrornoethane 73 (20 - 120) SW846 VOST 
75 . (20 - 120) 2.8 (0-43) SW846 VOST 

Dibrornornethane 75 (50 - 120) SW846 VOST 
76 (50 120) 1.9 (0-42) SW846 VOST 

1,2-Dichlorobenzene 81 (20 - 124) SW846 VOST 
85 (20 - 124) 4.6 (0-49) SW846 VOST 

1,3-Dichlorobenzene 90 (30 - 132) .$W846 VOST 
92 (30 - 132) 2.2 (0-39) SW846 VOST 

1,4-Dichlorobenzene 86 (30 - 129) SW846 VOST 
92 (30 - 129) 6.8 (0-42) SW846 VOST 

Dichlorodifluorornethane 87 (25 - 146) SW846 VOST 
85 (25 - 146) 2.8 (0-42) SW846 VOST • 1,1-Dichloroethane 100 (66 - 128) SW846 VOST 
98 (66 - 128) 2.5 (0-24) SW846 VOST 

1,2-Dichloroethane 81 (36 - 124) SW846 VOST 
84 (36 - 124) 3.6 (0-37) SW846 VOST 

cis-1,2-Dichloroethene 93 (67 - 123) SW846 VOST 
93 (67 - 123) 0.87 (0-27) SW846 VOST 

trans-1,2-Dichloroethene 104 (78 - 128) SW846 VOST 
109 (78 - 128) 4.3 (0-23) SW846 VOST 

1,1-Dichloroethene 112 (77 - 131). SW846 VOST 
110 (77 - 131) 1.3 (0-22) SW846 VOST 

1 ,. 2-Dichloropropane 92 (55 - 124) SW846 VOST 
93 (55 - 124) 1.0 (0-31) SW846 VOST 

1,3-Dichloropropane 76 (50 - 120) SW846 VOST 
77 (50 - 120) 0.66 (0-38) SW846 VOST 

2,2-Dichloropropane 108 (59 - 141) SW846 VOST 
108 (59 - 141) 0.18 (0-25) SW846 VOST 

cis-1,3-Dichloropropene 83' (45 - 125) SW846 VOST 
86 (45 - 125) 3.4 (0-36) SW846 VOST 

trans-1,3-Dichloropropene 75 (40 - 120) SW846 VOST 
76 (40 - 120). 2.0 (0-40) SW846 VOST 

1,1-Dichloropropene 112 (70 - 136) SW846 VOST 
109 (70 136) 2.8 (0-21) SW846 VOST 

Ethylbenzene 99 (72 - 127) SW846 VOST 
99 (72 - 127) 0.30 (0-23) SW846 VOST 

Hexachlorobutadiene 118 (52 - 167) SW846 VOST 
119 (52 - 167) 0.82 (0-50) SW846 VOST 

(Continued on next page) • 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Loti---= H2F290439 Work Order f---: MVEM81AC-LCS Matrix- - - - - - - - - : ··AIR 

LCS.Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 

PERCENT :RECOVERY RPD 

PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 

2-Hexanone 52 (30 - 151) SW846 VOST 

56 (30 - 151) 7.2 (0-50) SW846 VOST 

Isopropylbenzene 106 (40 152) SW846 VOST 

104 (40 152) 1.2 (0-28) SW846 VOST 

p-Isopropyltoluene 102 (66 - 126) SW846 VOST 

103 (66 - 126) 1-2 (0-28) SW846 VOST 

Methylene chloride 96 (60 134) SW846 VOST 

92 (60 - 134) 4.4 (0-41) SW846 VOST 

4-Methyl-2-pentanone 56 (30 - 175) SW846 VOST 

60 (30 - 175) 7.6 (0-50) SW846 VOST 

Naphthalene 49 (20 120) SW846 VOST 

51 (20 - 120) 5.1 (0-50) SW846 VOST 

n-Propylbenzene 101 (69 - 123) SW846 VOST 

102 (69 - 123) 0.97 (0-25) SW846 VOST 

Styrene 87 (57 - 120) SW846 VOST 

88 (57 - 120) 0.51 (0-39) SW846 VOST 

• / 
1,1,1,2-Tetrachloroethane 83 (53 - 120) SW846 VOST 

87 (53 - 120} 4.7 (0-35) SW846 VOST 

1,1,2,2~Tetrachloroethane 63 (30 - 120) SW846 VOST 

60 (30 - 120) 5.3 (0-50) SW846 VOST 

Tetrachloroethene 107 (80 - 133) SW846 VOST 

109 (80 - 133) 1.9 (0-24) SW846 VOST 

Toluene 98 (70 - 120) SW846 VOST 

97 (70 - 120) 0.91 (0-22) SW846 VOST 

1,2,3-Trichlorobenzene 61 (20 - 123) SW846 VOST 

66 (20 - 123) 7.8 (0-50) SW846 VOST 

1,2,4-Trichloro- 70 (20 - 140) SW846 VOST 

benzene 
77 (20 140) 10 (0-50) SW846 VOST 

1,1,1-Trichloroethane 103 (65 - 131) SW846 VOST 

.103 (65 - 131) 0.070 (0-23) SW846 VOST 

1,1,2-Trichloroethane ,76 (41 - 120) SW846 VOST 

77 (41 - 120) 1.5 (0-38) SW846 VOST 

Trichloroethene 107 (80 - 141) SW846 VOST I 

124 (80 - 141) 14 (0-32) SW846 VOST 

Trichlorofluoromethane 110 (58 - 147) SW846 VOST 

108 (58 - 147) 2.1 (0-26) SW846 VOST 

1,2,3-Trichloropropane 60 (30 - 120) SW846 VOST 

70 (30 - 120) 14 (0-50) SW846 VOST 

1,2,4-Trimethylbenzene 91 (56 - 120) SW846 VOST 

92 (56 - 120) 1.6' (0-35) SW846 VOST 

• (Continued on next page) 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 

PERCENT 
PARAMETER RECOVERY 
1,3,5-Trimethylbenzene 97 

100 
Vinyl chloride 125 

120 
m-Xylene & p-Xylene 103 

100 
a-Xylene . 96 

96 

SURROGATE 
Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

NOTE(S): 
Calculaions a-e performe:l before rounding to avoid ro.und-off a-rors in calculate:l results. 

Bold print denotes oontrol pa-aneta-s 

RECOVERY 
LIMITS 

(62 - 121) 
. (62 - 121) 

(64 - 142) 
(64 - 142) 
(74 - 126) 
(74 - 126) 
(64 - 120) 
(64 - 120) 

PERCENT 
RECOVERY 
84 
90 
75 
78 
93 
98 
76 
82 

RPD 
RPD LIMITS METHOD 

SW846 VOST 
3.2 (0-30) SW846 VOST 

SW846 VOST 
3.8 (0-33) SW846 VOST 

SW846 VOST 
2.3 (0-38) SW846 VOST 

SW846 VOST 
0.43 ~0..:..37) SW846 VOST 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 134) 
(50 - 127) 
(50 - 127) 
(57 - 134) 
(57 134) 
(50 - 122) 
(50 - 122) 

• 

• 

• 



• LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order t ... : MVEM81AC-LCS Matrix ......... : AIR 

LCS Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 

Prep Date ...... : 07/03/12 Analysis Date .. : 07/03/12 

Prep Batch t ... : 2184061 
Dilution Factor: 1 

SPIKE MEASURED PERCENT 

PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 

Acetone· 1.00 0.636 ug 64 SW846 VOST 

1.00 0.846 ug 85 28 SW846 VOST 

Benzene 0.250 0.242 ug 97 SW846 VOST 

0.250 0.246. ug 99 1.7 SW846 VOST 

Bromobenzene 0.250' 0.221 . ug 88 SW846 VOST 

0.250 0.222 ug 89 0.73 SW846 VOST 

Bromochloromethane 0.250 0.212 ug 85 SW846 VOST 

0.250 0.212 ug 85 0.13 ' $W846 VOST 

Bromodichloromethane 0.250 0.209 ug 84 SW846 VOST 

0.250 0.213 ug 85 1.7 SW846 VOST 

Bromoform 0.250 0.177 ug 71 SW846 VOST 

0.250 0.180 ug 72 1.4 SW846 VOST 

Bromomethane 0.250 0.240 ug 96 SW846 VOST 

• 0.250 0.237 ug 95 1.4 SW846 VOST 

2-Butanone 1.00 0.519 ug 52 SW846 VOST 

1.00 0.568 ug 57 9.0 SW846 VOST 

n-Butylbenzene 0.250 0.246 ug 98 SW846 VOST 

0.250 0.250 . ug 100 1.7 SW846 VOST. 

sec-Butylbenzene 0.250 0.259 ug 104 SW846 VOST 

0.250 0.265 ug 106 1 2.1 SW846 VOST 

tert-Butylbenzene 0.250 0.259 ug 104 SW846 VOST 

0.250 0.261 ug 104 0.72 SW846 VOST 

Carbon disulfide 0.250 0.255 ug 102 SW846 VOST 

0.250 0.258 ug 103 1.2 SW846 VOST 

Carbon tetrachloride 0.250 0.272 ug 109 SW846 VOST 

0.250 0.275 ug 110 0.96 SW846 VOST 

Chlorobenzene 0.250 0.232 ug' 93 SW846 VOST 

' 
0.250 0.236 ug 94 1.6 SW846 VOST 

Chlorodibromomethane 0.250 0.192 ug 77 SW846 VOST 

0.250 0.202 ug 81 4.9 SW846 VOST 

Chloroethane 0.250 0.286 ug 114 SW846 VOST 

0.250 0.279 ug 112 2.5 SW846 VOST 

Chloroform 0.250 0.240 ug 96 SW846 VOST 

0.250 0.242 ug 97 1.1 SW846 VOST 

Chloromethane 0.250 0.211 ug 84 SW846 VOST 

0.250 0.197 ug 79 6.7 SW846 VOST 

2-Chlorotoluene 0.250 0.229 ug 91 SW846 VOST 

0.250 0.233 ug 93 1.8 SW846 VOST 

4-Chlorotoluene 0.250 0.232 ug 93 SW846 VOST 

• 0.250 0.233 ug 93 0.56 SW846 VOST 

. 
(Continued on next page) 



LABORATORY CONTROL SAMPLE DATA REPORT • 
GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
1,2-Dibromo-3-chloro- 0.250 0.125 ug 50 SW846 VOST 

propane 

0.250 0.112 ug 45 11 SW846 VOST 

1,2-Dibromoethane 0.250 0.182 ug 73 SW846 VOST 
0.250 0.188 ug 75 2.8 SW846 VOST 

Dibromomethane 0.250 0.187 ug 75 SW846 VOST 
0.250 0.190 ug 76 1.9 SW846 VOST 

1,2-Dichlorobenzene 0.250 0.202 ug 81 SW846 VOST 
0.250 0.212 ug 85 4.6 SW846 VOST 

1,3-Dichlorobenzene 0.250 0.224 ug 90 SW846 VOST 
0.250 0.230 ug 92 2.2 SW846 VOST 

1,4-Dichlorobenzene 0.250 0.215 ug 86 SW846 VOST 
0.250 0.230 ug 92 6.8 SW846 VOST 

Dichlorodifluoromethane 0.250 0.218 ug 87 SW846 VOST 
0.250 0.212 ug 85 2.8 SW846 VOST • 1,1-Dichloroethane 0.250 0.250 ug 100 SW846 VOST 
0.250 0.244 ug 98 2.5 SW846 VOST 

1,2-Dichloroethane 0.250 0.203 ug 81 SW846 VOST 
0.250 0.211 ug 84 3.6 SW846 VOST 

cis-1,2-Dichloroethene 0.250 0.232 ug 93 SW846 VOST 
0.250 0.234 ug 93 0.87 SW846 VOST 

trans-1,2-Dichloroethene, 0.250 0.260 ug 104 SW846 VOST 
0.250 0.271 ug 109 4.3 SW846 VOST 

1,1-Dichloroethene 0.250 0.279 ug 112 SW846 VOST 
0.250 0.275 ug 110 1.3 SW846 VOST 

1,2-Dichloropropane 0.250 0.231 ug 92 SW846 VOST 
0.250 0.233 ug 93 1.0 SW846 VOST 

1,3-Dichloropropane 0.250 0.191 ug 76 SW846 VOST 
0.250 0.192 ug 77 0.66 SW846 VOST 2,2-Dichloropropane 0.250 0.269 ug 108 SW846 VOST 
0.250 0.269 ug 108 0.18 SW846 VOST 

cis-1,3-Dichloropropene 0.250 0.208 ug 83 SW846 VOST 
0.250 0.215 ug 86 3.4 SW846 VOST 

trans-1,3-Dichloropropene 0.250 0.186 ug 75 SW846 VOST 
0.250 0.190 ug 76 2.0 SW846 VOST 

1,1-Dichloropropene 0.250 0.281 ug 112 SW846 VOST 
0.250 0.273 ug 109 2.8 SW846 VOST Ethylbenzene 0.250 0.249 ug 99 SW846 VOST 
0.250 0.248 ug 99 0.30 SW846 VOST 

Hexachlorobutadiene 0.250 0.294 ug 118 SW846 VOST 
0.250 0.296 ug 119 0.82 SW846 VOST 

(Con_tinued on next page) • 





LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVEM81AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G020000-061 MVEM81AD-LCSD 

SPIKE MEASURED 
PARAMETER AMOUNT AMOUNT 
1,3,5-Trirnethylbenzene 0.250 0.242 

0.250 0.250 
Vinyl chloride 0.250 0.313 

0.250 0.301 
rn-Xylene & p-Xylene 0.500 0.513 

0.500 0.501 
o-Xylene 0.250 0.240 

0.250 0.241 

SURROGATE 
Dibrornofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

NOTE(S): 
Calculaions ere performed before rounding to avoid round-off errors in calculated results. 

Bold print denotes control percrneta-s 

PERCENT 
UNITS RECOVERY 
ug 97 
ug 100 
ug 125 
ug 120 
ug 103 
ug 100 
ug 96 
ug 96 

PERCENT RECOVERY 
RECOVERY LIMITS 
84 (50 - 134) 
90 (50 - 134) 
75 (50 - 127) 
78 (50 127) 
93 (57 - 134) 
98 (57 - 134) 
76 (50 - 122) 
82 (50 - 122) 

RPD METHOD 
SW846 VOST 

3.2 SW846 VOST 
SW846 VOST 

3.8 SW846 VOST 
. SW846 VOST 

2.3 SW846 VOST 
SW846 VOST 

0.43 SW846 VOST 

• 

• 

• 



• METHOD BLANK REPORT 

GC/MS Vola files 

Client Lot f ... ·: H2F290439 Work Order f- - - : MVFQ31AA Matrix ......... : AIR j I 

MB Lot-Sample f: ·H2G030000-071 
Prep Date .... .'.: 07/05/12 

Analysis Date .. : 07/05/12 Prep Batch f ... : 2185071 
Dilution Factor: 1 

'REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 
Acetone ND 0.10 ug SW846 VOST 
Benzene ND 0.010 ug SW846 VOST 
Bromobenzene ND 0.010 ug SW846 VOST 
Bromochloromethane ND 0.025 ug SW846 VOST 
Bromodich1oromethane ND 0.010 ug SW846 VOST 
Bromoform ND 0.025 ug SW846 VOST 
Bromomethane ND 0.050 ug SW846 VOST 
2-Butanone ND 0.10 ug SW846 VOST 
n-Butylbenzene ND 0.010 ug SW846 VOST 
sec-Butylbenzene ND 0.010 ug SW846 VOST 
tert-Butylbenzene ND 0.010 ug SW846 VOST 
Carbon disulfide ND 0.010 ug SW846 VOST 
Carbon tetrachloride ND 0.010 ug SW846 VOST • Chlorobenzene ND 0.010 ug SW846 VOST 
Chlorodibromomethane ND 0.025 ug SW846 VOST 'I 

Chloroethane ND 0.050 ug SW846 VOST 
Chloroform ND 0.010 ug SW846 VOST 
Chloromethane ND· 0.050 ug SW846 VOST 
2-Chlorotoluene ND 0.010 ug SW846 VOST 
4-Chlorotoluene ND 0.010 ug SW846 VOST 
1,2-Dibromo-3-chloro- ND 0.050 ug SW846 VOST 

propane 
1,2-Dibromoethane ND 0.025 ug SW846 VOST 
Dibromomethane ND 0.025 ug SW846 VOST 
1,2-Dichlorobenzene ND 0.010 ug SW846 VOST 
1,3-Dichlorobenzene ND 0.010 ug SW846 VOST 
1,4-Dichlorobenzene ND 0.010 ug SW846 VOST 

' Dichlorodifluoromethane ND 0.025 ug SW846 VOST 
1,1-Dichloroethane ND 0.010 ug SW846 VOST 
1,2-Dichloroethane ND 0.010 ug SW846 VOST 
cis-1,2-Dichloroethene ND 0.010 ug SW846 VOST 
trans-1,2-Dichloroethene ND 0.010 ug SW846 VOST 
1,1-Dichloroethene ND 0.010 ug SW846 VOST 
1,2-Dichloropropane ND 0.010 ug SW846 VOST 
1,3-Dichloropropane ND 0.010 ug SW846 VOST 
2,2-Dichloropropane ND 0.010 ug SW846 VOST 
cis-1,3-Dichloropropene ND 0.010 ug SW846 VOST 
trans-1,3-Dichloropropene ND 0.010' ug SW846 VOST 
1,1-Dichloropropene ND 0.010 ug SW846 VOST 

• Ethylbenzene ND 0.010 ug SW846 VOST 
Hexachlorobutadiene ND 0.025 ug SW846 VOST 

(Continued on next page) 



METHOD BLANK REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order t ... : MVFQ31AA 

PARAMETER 
2-Hexanone 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 
4-Methyl-2-pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichloro-

benzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m-Xylene & p-Xylene 
o-Xylene 

SURROGATE 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

NOTE(S): 

RESULT 
ND 
ND 
ND 
0.0053 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.0010 J 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PERCENT 
RECOVERY 
89 
83 
95 
82 

Calculaions a-e performed before rounding to avoid round-off errors in calculated results. 

J Estimated result. Result is less then RL. 

. 

REPORTING 
LIMIT UNITS 
0.10 ug 
0.010 ug 
0.010 ug 
0.025 ug 
0.10 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.010 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.025 ug 
0.025 ug 

0.025 ug 
0.025 ug 
0.010 ug 
0.050 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.010 ug 
0.020 ug 
0.010 ug 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 127) 
(57 - 134) 
(50 - 122) 

• 
MatriX----~----: AIR 

METHOD 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

SW846 VOST 
SW846 VOST • SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

' 

• 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS volatiles 

Client Lot t ... : H2F290439 Work Order t ... : MVFQ31AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G030000-071 MVFQ31AD-LCSD 
Prep Date ...... : 07/05/12 Analysis Date .. : 07/05/12 
Prep Batch f ... : 2185071 
Dilution Factor: 1 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
Acetone 138 (20 - 191) SW846 VOST 

177 (20 - 191) 25 (0-50) SW846 VOST 
Benzene 92 (68 - 128) SW846 VOST 

102 (68 - 128) 11 (0-22) SW846 VOST 
Bromobenzene 83 (53 - 120) SW846 VOST 

98 (53 - 120) 16 (0-38) SW846 VOST 
Bromochloromethane 80 (53 - 120) SW846 VOST 

96 (53 120) 18 (0-36) SW846 VOST 
Bromodichloromethane 80 (52 - 122) SW846 VOST 

94 (52 122) 15 (0-35) SW846 VOST 
Bromoform 69 (40 - 120) SW846 VOST 

82 (40 - 120) 18 (0-50) SW846 VOST 
Bromomethane 91 (40 - 18?) SW846 VOST • 90 (40 - 187) 1.2 (0-35) SW846 VOST 
2-Butanone 72 (20 - 150) SW846 VOST 

85 (20 - 150) 16 (0-50) SW846 VOST 
n-Butylbenzene 98 (57 - 140) SW846 VOST 

102 (57 - 140) 4.9 (0-31) SW846 VOST 
sec-Butylbenzene 102 (70 - 128) SW846 VOST I. 

108 (70 128) 5.5 (0-26) SW846 VOST 
I 

tert-Butylbenzene 101 (67 - 122) SW846 VOST 
107 (67 - 122) 6.4 (0-26) SW846 VOST 

Carbon disulfide 96 (40 - 157) SW846 VOST 
107 (40 - 157) 11 (0-23) SW846 VOST 

Carbon tetrachloride 105 (67 135) SW846 VOST 
112 (67 - 135) 6.8 (0-23) SW846 VOST 

Chlorobenzene 90 (65 - 120) SW846 VOST 
102 (65 - 120) 13 (0-26) SW846 VOST 

Chlorodibromomethane. 74 (50 - 120) SW846 VOST 
84 (50 120) 13 (0-43) SW846 VOST 

Chloroethane 101 (43 163) SW846 VOST 
112 (43 - 163) 10 (0-32) SW846 VOST 

Chloroform 91 (63 - 123) SW846 VOST 
103 (63 - 123) 12 (0-27) SW846 VOST 

Chloromethane 73 (44 - 176) SW846 VOST 
76 (44 - 176) 4.1 (0-50) SW846 VOST 

2-Chlorotoluene. 92 (59 - 120) SW846 VOST 
97 (59 - 120) 5.3 (0-29) SW846 VOST 

4-Chlorotoluene 89 (57 - 120) SW846 VOST 

• 95 (57 - 120) 6.4 (0-30) SW846 VOST 

(Continued on next page) 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVFQ31AC-LCS Matrix~ ........ : AIR 
LCS Lot-Samplef: H2G030000-071 MVFQ31AD-LCSD 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
1,2-Dibromo-3-chloro- 49 (10 - 120) SW846 VOST 

propane 
66 (10 - 120) 29 (0-50) SW846 VOST 

1,2-Dibromoethane 68 (20 - 120) SW846 VOST 
81 (20 - 120) 17 (0-43) SW846 VOST 

Dibromomethane 71 (50 - 120) SW846 VOST 
83 (50 - 120) 16 (0-42) SW846 VOST 

1,2-Dichlorobenzene 78 (20 - 124) SW846 VOST 
87 (20 - 124) 10 (0-49) SW846 VOST 

1,3-Dichlorobenzene 87 (30 - 132) SW846 VOST 
97 (30 - 132) 10 (0-39) SW846 VOST 

1,4-Dichlorobenzene 82 (30 - 129) SW846 VOST 
95 (30 - 129) 14 (0-42) SW846 VOST 

Dichlorodifluoromethane 74 (25 - 146) SW846 VOST 
77 (25 - 146) 3.9 (0-42) SW846 VOST • 1,1-Dichloroethane 94 (66 - 128) SW846 VOST 
104 (66 - 128) 10 (0-24) SW846 VOST 

1,2-Dichloroethane 79 . (36 - 124) SW846 VOST 
92 (36 - 124) 16 (0-37) SW846 VOST 

cis-1,2-Dichloroethene 92 (67 - 123) SW846 VOST 
107 (67 - 123) 15 (0-27) SW846 VOST 

trans-1,2-Dichloroethene 99 (78 - 128) SW846 VOST 
114 (78 - 128) 13 (0-23) SW846 VOST 

1,1-Dichloroethene 104 (77 - 131) SW846 VOST 
116 (77 131) 11 (0-22) SW846 VOST 

1,2-Dichloropropane 88 (55 - 124) SW846 VOST 
99 (55 - 124) 12 (0-31) SW846 VOST 

1,3-Dichloropropane 72 (50 - 120) SW846 VOST 
I 82 (50 120) 13 (0-38) SW846 VOST 
2,2-Dichloropropane 102 (59 - 141) SW846 VOST 

113 (59 - 141) 10 (0-25) SW846 VOST 
cis-1,3-Dichloropropene 82 <45 - 125) SW846 VOST 

94 (45 - 125) 13 (0-36) SW846 VOST 
trans-1,3-Dichloropropene 73 (40 - 120) SW846 VOST 

82 (40 - 120) 12 (0-40) SW846 VOST 
1,1-Dichloropropene 106 (70 136) SW846 VOST 

114 (70 - 136) 7.4 (0-21) SW846 VOST 
Ethylbenzene 96 (72 - 127) SW846 VOST 

105 (72 - 127) 9.2 (0-23) SW846 VOST 
Hexachlorobutadiene 117 (52 - 167) SW846 VOST 

122 (52 - 167) 4.1 (0-50) SW846 VOST 

(Continued on next page) • 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot t ... : H2F290439 Work Order t ... : MVFQ31AC-LCS Matrix ......... : AIR 

LCS Lot-Samplef: H2G030000-071 MVFQ31AD-LCSD 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 

2-Hexanone 61 (30 - 151) SW846 VOST 
71 (30 - 151) 14 (0-50) SW846 VOST 

Isopropylbenzene 102 (40 152) SW846 VOST 
109 (40 - 152) 6.6 (0-28) SW846 VOST 

p-Isopropyltoluene 100 (66 - 126) SW846 VOST 
106 (66 126) 6.0 (0-28) SW846 VOST 

Methylene chloride 91 (60 - 134) SW846 VOST 
99 (60 134) 8.2 (0-41) SW846 VOST 

4-Methyl-2-pentanone 54 (30 - 175) SW846 VOST 
67 (30 - 175) 21 (0-50) SW846 VOST 

Naphthalene 49 (20 ._ 120) SW846 VOST 
60 (20 120) 1~ (0-50) SW846 VOST 

n-Propylbenzene 99 (69 - 123) SW846,VOST 
104 (69 - 123) 4.4 (0-25) SW846 VOST 

Styrene 84 (57 - 120) SW846 VOST 
94 (57 120) 11 (0-39) SW846 VOST 

• 1,1,1,2-Tetrachloroethane 82 (53 - 120) SW846 VOST 
94 (53 - 120) 13 (0-35) SW846 VOST 

1,1,2,2-Tetrachloroethane 64 (30 - 120) SW846 VOST 
76 (30 - 120) 16 (0-50) SW846 VOST 

Tetrachloroethene 101 (80 - 133) SW846 VOST 
110 (80 - 133) 8.1 (0-24) SW846 VOST 

Toluene 94 (70 - 120) SW846 VOST 
103 (70 - 120) 9.1 (0-22) SW846 VOST 

1,2,3-Trichlorobenzene ·62 (20 - 123) SW846 VOST 
73 (20 - 123) 16 (0-50) SW846 VOST 

1,2~4-Trichloro- 70 (20 - 140) SW846 VOST 

benzene 
81 (20 - 140) 14 (0-50) SW846 VOST 

1,1,1-Trichloroethane 98 (65 - 131) SW846 VOST 
108 (65 - 131) 10 (0-23) SW846 VOST 

1,1,2-Trichloroethane 69 (41 - 120) SW846 VOST 
82 (41 - 120) 17 (0-38) SW846 VOST 

Trichloroethene 103 (80 - 141) SW846,VQST 
115 (80 - 141) 11 (0-32) SW846 VOST 

Trichlorofluoromethane 101 (58 - 147) SW846 VOST 
112 (58 - 147) 10 (0-26) SW846 VOST 

1,2,3-Trichloropropane 59 (30 - 120) SW846 VOST 
67 (30 - 120) 13 (0-50) SW846 VOST 

1,2,4-Trimethylbenzene 89 (56 - 120) SW846 VOST 
95 (56 - 120) 6.9 (0-35) SW846 VOST 

• (Continued on next page) 



LABORATORY CONTROL SAMPLE.EVALUATION REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVFQ31AC-LCS 
MVFQ31AD-LCSD 

Matrix ........• : AIR 
LCS Lot-Samplef: H2G030000-071 

PERCENT 
PARAMETER RECOVERY 
1,3,5-Trimethylbenzene 95 

101 
Vinyl chloride 106 

115 
m-Xylene & p-Xylene 98 

107 
a-Xylene 91 

101 

SURROGATE 
Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

NOTE(S): 
Calculaions a-e performed before rounding to avoid roun<Hlff a-rors in calculated results. 

Bold print denotes control peraneta-s 

RECOVERY 
LIMITS 

(62 - 121) 
(62 - 121) 
(64 - 142) 
(64 - 142) 
(74 - 126) 
(74 - 126) 
(64 - 120) 
(64 - 120) 

PERCENT 
RECOVERY 
87 
97 
77 
87 
96 
100 
79 
86 

RPD 
RPD LIMITS METHOD 

SW846 VOST 
6.3 (0-30) SW846 VOST 

SW846 VOST 
7.5 (0-33) SW846 VOST 

SW846 VOST 
' 9.1 . (0-38) SW846 VOST 

SW846 VOST 
11 (0-37) SW846 VOST 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 134) 
(50 127) 
(50 - 127) 
(57 134) 
(57 - 134) 
(50 - 122) 
(50 - 122) 

• 

• 

• 



• LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVFQ31AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G030000-071 MVFQ31AD-LCSD 
Prep Date ...... : 07/05/12 Analysis Date .. : 07/05/12 
Prep Batch f ... : 2185071 
Dilution Factor: 1 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS. RECOVERY RPD METHOD 
Acetone 1.00 1.38 ug 138 SW846 VOST 

1.00 1.77 ug 177 25 SW846 VOST 
Benzene 0.250 . 0. 230 ug 92 SW846 VOST 

0.250 0.256 ug 102 11 SW846 VOST 

•' 
Bromobenzene 0.250 0.208 ug 83 SW846 VOST 

0.250 0.245 ug 98 16 SW846 VOST 
Bromochloromethane 0.250 0.199 ug 80 SW846 VOST 

0.250 0.239 ug 96 18 SW846 VOST 
Bromodichloromethane 0.250 0.201 ug 80 SW846 VOST 

0.250 0.234 ug 94 15. SW846 VOST .. 
Bromoform 0.250 0.172 ug 69 SW846 VOST 

' 
0.250 0.205 ug 82 18 SW846 VOST 

Bromomethane 0.250 0.229 ug 91 SW846 VOST •• 0.250 0.226 ug 90 1.2 SW846 VOST 
2-Butanone 1.00 0. 723 ug 72 SW846 VOST 

1.00 0.848 ug 85 16 SW846 VOST 
n-Butylbenzene 0.250 0.244 ug 98 SW846 VOST 

0.250 0.256 ug 102 4.9 SW846 VOST 
sec-Butylbenzene 0.250 . 0.255 ug 102 SW846 VOST 

0.250 0.269 ug. 108 5.5 SW846 VOST 
tert-Butylbenzene 0.250 0.252 ug 101 SW846 VOST 

0.250 0.268 ug 107 6.4 SW846 VOST 
Carbon disulfide 0.250 0.239 ug 96 SW846 VOST 

0.250 0.267 ug 107 11 SW846 VOST 
Carbon tetrachloride 0.250 0.261 ug 105 SW846 VOST 

0.250 0.280 ug 112 6.8 SW846 VOST 
Chlorobenzene 0.250 0.225 ug 90 SW846 VOST 

0.250 0.255 ug 102 13 SW846 VOST 
Chlorodibromomethane 0.250 0.184 ' ug 74 SW846 VOST 

0.250 0.210 ug 84 13 SW846 VOST 
Chloroethane 0.250 0 .2.52 ug 

. I 
101 SW846 VOST 

0.250 0.279 ug 112 10 SW846 VOST 
Chloroform 0.250 0.228 ug 91 SW846 VOST 

0.250 0.258 ug 103 12 SW846 VOST 
Chloromethane 0.250 0.182 ug 73 SW846 VOST 

0.250 0.190 ug 76 4.1 SW846 VOST 
2-Chlorotoluene 0.250 0.229 ug 92 SW846 VOST 

0.250 0.242 ug 97 5.3 SW846 VOST 
4-Chlorotoluene 0.250 0.224 ug 89 SW846 VOST 

• 0.250 0.239 ug 95 6.4 SW846 VOST 

(Continued on next page) 



• LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439· Work Order·t ... : MVFQ31AC-LCS MatriX---------= AIR" 
LCS Lot-Samplef: H2G030000-071 MVFQ31AD-LCSD 

;. 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
1,2-Dibromo-3-chloro- 0.250 0.123 ug 49 SW846 VOST 

propane 
0.250 0.164 ug 66 29 SW846 VOST 

\ I 
1,2-Dibromoethane 0.250 0.171 ug 68 SW846 VOST 

0.250 0.203 ug 81 17 SW846 VOST 
Dibromomethane 0.250 0.178 ug 71 SW846 VOST 

0.250 0.208 ug 83 16 SW846 VOST ·. 
1,2-Dichlorobenzene 0.250 0.195 ug 78 SW846 VOST 

0.250 0.217 ug 87 10 SW846 VOST 
1,3-Dichlorobehzene 0.250 0.218 ug 87 SW846 VOST 

0.250 0.241 ug 97 10 SW846 VOST 
1,4-Dichlorobenzene 0.250 0.205 ug 82 SW846 VOST 

0.250 0.236 ug 95 14 SW846 VOST 
Dichlorodifluor9methane 0.250 0.186 ug 74 SW846 VOST 

0.250 0.193 ug 77 3.9 SW846 VOST • 1,1-Dichl?roethane 0.250 0.235 ug 94 SW846 VOST 
0.250 0.260 ug 104 10 SW846 VOST 

1,2-Dichloroethane 0.250 0.197 ug 79 SW846 VOST 
0.250 0.230 ug 92 16 SW846 VOST 

cis-1,2-Dichloroethene 0.250 . 0.230 ug 92 SW846 VOST 
0.250 0.267 ug 107 15 SW846 VOST 

trans-1,2-Dichloroethene 0 .. 250 0.248 ug 99 SW846 VOST 
0.250 0.284 ug 114 13 SW846 VOST 

1,1-Dichloroethene 0.250 0.260 ug 104 SW846 VOST 
/ 0.250 0.290 ug 116 11 SW846 VOST 

1,2-Dichloropropane 0.250 0.219 ug 88 SW846 VOST 
0.250 0.246 ug 99 12 SW846 VOST 

1,3-Dichloropropane 0.250 0.180 ug 72 SW846 VOST 
0.250 0.205 ug 82 13 SW846 VOST 

2,2-Dichloropropane 0.250 0.255 ug 102 SW846 VOST 
0.250 0.282 ug 113 10 SW846 VOST· 

cis-1,3-Dichloropropene 0.250 0.205 ug 82 SW846 VOST 
0.250 0.234 ug 94 13 SW846 VOST 

trans-1,3-Dichloropropene 0.250 0.181 ug 73 SW846 VOST 
0.250 0.205 ug 82 12 SW846 VOST 

1,1-Dichloropropene 0.250 0.265 ug 106 
I 

SW846 VOST 
. 0-250 0.285 ug 114 7.4 SW846 VOST 

Ethylbenzene 0.250 0.240 ug 96 SW846 VOST 
0.250 0.263 ug 105 9.2 SW846 VOST 

Hexachlorobutadiene 0.250 0.292 ug 117 SW846 VOST 
0.250 0.305 ug 122 4.1 SW846 VOST 

(Continued on next page) • 





LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVFQ31AC-LCS 
MVFQ31AD-LCSD 

Matrix ......... : AIR 
LCS Lot-Samplef: H2G030000-071 

SPIKE MEASURED 
PARAMETER AMOUNT AMOUNT 
1,3,5-Trimethylbenzene 0.250 0.238 

0.250 0.253 
Vinyl chloride 0.250 0.266 

0.250 0.287 
m-Xylene & p-Xylene 0.500 0.489 

0.500 0.535 
a-Xylene 0.250 0.228 

0.250 . 0.253 

SURROGATE 
Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

NOTE(S): 
Calculaions a-e performed before rounding to avoid round-off errors in calculata:l results. 

Bold print denotes control pa-aneters 

UNITS 
ug 
ug 
ug ' 

ug 
ug 
ug 
ug 
ug 

PERCENT 
RECOVERY 
87 
97 
77 
87 
96 
100 
79 
86 

PERCENT 
RECOVERY RPD J METHOD 
95 SW846 VOST 
101 6.3 SW846 VOST 
106 SW846 VOST 
115 7.5 SW846 VOST 
98 SW846 VOST 
107 9.1 SW846 VOST 
91 SW846 VOST 
101· 11 SW846 VOST 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 134) 
(50 - 127) 
(50 - 127) 
(57 - 134) 
(57 - 134) 
(50 - 122) 
(50 - 122) 

• 

• 

• 



• METHOD BLANK REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f . .. : MVFQ51AA Matrix ......... : AIR 
MB Lot-Sample f: H2G030000-072 

Prep Date . ..... : 07/06/12 
Analysis Date .. : 07/06/12 Prep Batch f ... : 2185072 
Dilution Factor: 1 

I, 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD ); .. 

Acetone ND 0.10 ug SW846 VOST 
Benzene ND 0.010 ug SW846 VOST 
Bromobenzene ND 0.010 ug SW846 VOST 
Bromoch1oromethane ND 0.025 ug SW846 VOST 
Bromodichloromethane ND 0.010 ug 'SW846 VOST 
Bromoform ND 0.025 ug SW846 VOST 
Bromomethane ND 0.050 ug SW846 VOST 
2-Butartone ND 0.10 ug SW846 VOST . ' 

n-Butylbenzene ND 0.010 ug ,. SW846 
,. 

VOST 
sec~Butylbenzene ND 0.010 ug SW846 VOST 
tert-Butylbenzene ND 0.010 ug SW846 VOST 
Carbon disulfide ND 0.010 ug SW846 VOST 
Carbon tetrachloride -ND 0.010 ug SW846 VOST • Chlorobenzene ND 0.010 ug SW846 VOST 
Chlorodibr6momethane ND 0.025 ug SW846 VOST 
Chloroethane ND 0.050 ug SW846 VOST 
Chloroform ND 0.010 ug SW846 VOST 
Chloromethane ND 0.050 ug SW846·VOST 
2-Chlorotoluene ND 0.010' ug SW846 VOST 
4-Chlorotoluene ND 0.010 ug SW846 VOST 
1,2-Dibromo-3-chloro- ND 0.050 ug SW846 VOST 

propane 
1, 2-Dibromoe.thane ND 0.025 ug SW846 VOST 
Dibromomethane ND 0.025 ug SW846 VOST 
1,2-Dichlorobenzene ND 0.010 ug SW846 VOST '•· 
1,3-Dichlorobenzene ND 0.010 ug SW846 VOST 
1,4-Dichlorobenzene ND 0.010 ug SW846 VOST 
Dichlorodifluoromethane ND 0.025 ug SW846. VOST 
1,1-Dichloroethane ND 0.010 ug SW846 VOST 
1,2-Dichloroethane ND 0.010 ug SW846 VOST 
cis-1,2-Dichloroethene ND 0.010 ug SW846 VOST 
trans-1,2-Dichloroethene ND 0.010 ug SW846 VOST 
1,1-Dichloroethene ND 0.010 ug SW846 VOST 
1,2-Dichloropropane ND 0.010 ug SW846 VOST 
1,3-Dichloropropane ND 0.010 ug SW846 VOST 
2,2-Dichloropropane ND 0.010 ug SW846 VOST 
cis-1,3-Dichloropropene ND 0.010 ug SW846 VOST 
trans-1,3-Dichloropropene ND 0.010 ug SW846 VOST 
1,1-Dichloropropene ND 0.010 ug SW846 VOST 

• Ethylben.zene ND 0.010 ug SW846 VOST 
Hexachlorobutadiene ND 0.025 ug SW846 VOST 

(Continued on next page) 



METHOD BLANK REPORT 

GC/MS 

Client Lot t ... : H2F290439 Work Order 

PARAMETER RESULT 
2-Hexanone ND 
Isopropylbenzene ND 
~-Isopropyltoluene ND 
Methylene chloride 0.0047 J 
4-Methyl-2-pentanone ND 
Naphthalene ND 
n-Propylbenzene ND 
Styrene ND 
1,1,1,2-Tetrachloroethane ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,2,3-Trichlorobenzene ND 
1,2,4-Trichloro- ND 

benzene 
' 1, 1, 1-Trichloroethane ND 

1,1,2-Trichloroethane ND 
Trichloroethene ND 
Trichlorofluoromethane ND 
1,2,3-Trichloropropane ND 
1,2,4-Trimethylbenzene ND 
1,3,5-Trimethylbenzene ND 
Vinyl chloride ND 
m-Xylene & p-Xylene· ND 
a-Xylene ND 

PERCENT 
SURROGATE RECOVERY 
Dibromofluoromethane 88 
1,2-Dichloroethane-d4 80 
Toluene-dB 90 
Bromofluorobenzene 74 

NOTE(S): 
Calculaions a-e performed bdore rounding to avoid round-off errors in calculated reults. 

J Estimated reult Reult isle$ !hal RL. 

\. 

Volatiles 

f ... : MVFQ51AA 

REPORTING 
LIMIT UNITS 
0.10 ug 
0.010 ug 
Q.010 ug 
0.025 ug 
0.10 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.010 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.025 ug 
0.025 ug 

0.025 ug 
0.025 ug 
0.010 ug 
0.050 ug 
0.025 ug 
0.010 ug 
0.010 ug 
0.010 ug 
0.020 ug 
0.010 ug 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 127) 
(57 - 134) 
(50 - 122) 

• 
Matrix ......... : AIR 

METHOD 
SW846 VOST 
SW846 VOST· 
SW846 VOST 
SW846.VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

~ SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

SW846 VOST 
SW846 VOST • SW846 VOST 
SW846 vosT·· 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

• 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot t ... : H2F290439 Work Order.t ... : MVFQ51AC-LCS Matrix ......... : AIR 
LCS Lot-Samplef: H2G030000-072 MVFQ51AD-LCSD 
Prep Date ...... : 07/06/12 Analysis Date .. : 07/06/12 
Prep Batch t ... : 2185072 
Dilution Factor: 1 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
Acetone 187 (20 - 191) SW846 VOST . 

152 (20 - 191) 21 (0-50) SW846 VOST 
Benzene 93 (68 - 128) SW846 VOST 

97 (68 - 128) 4.1 (0-22) SW846 VOST 
Bromobenzene 85 (53.- 120) SW846 VOST 

97 (53 - 120) 13 (0-38) SW846 VOST 
Bromoch1oromethane 84 (53 - 120) SW846 VOST 

91 (53 - 120) 8.2 (0-36) SW846 VOST 
Bromodichloromethane 81 (52 - 122) SW846 VOST 

87 (52 - 122) 6.9 (0-35) SW846 VOST 
Bromoform 69 . (40 - 120) SW846 VOST 

76 (40 - 120) 8.8 (0-50) SW846 VOST 
Bromomethane 86 (40 - 187) SW846 VOST h 

f • r 79 (40 - 187) 8.8 (0-35) SW846 VOST ~ 2-Butanone 87 (20.- 150) SW846 VOST 
83 (20 - 150) 4.6 (0-50) SW846 VOST t 

n-Butylbenzene 93 (57 - 140) SW846 VOST 
94 (57 - 140) 0.81 (0-31) SW846 VOST 

sec-Butylbenzene 97 (70 - 128) SW846 VOST 
99 (70 - 128) 1.6 (0-26) SW846 VOST 

tert-Butylbenzene 98 (67 122) SW846 VOST 
98 (67 - 122) 0.31 (0-26) SW846 VOST 

Carbon disulfide 98 (40 - 157) SW846 VOST 
98 (40 - 157) 0.090 (0-23) SW846 VOST 

Carbon tetrachloride 101 (67 - 135) SW846 VOST 
105 (67 135) 3.6 (0-23) SW846 VOST 

Chlorobenzene 90 (65 - 120) SW846 VOST 
97 (65 - 120) 7.6 (0-26) SW846 VOST 

Chlorodibromomethane 72 (50 - 120) \ SW846 VOST 
82 (50 - 120) 14 (0-43) SW846 VOST . i 

Chloroethane 99 (43 - 163) SW846 VOST 
96 (43 - 163) 2.8 (0-32) SW846 VOST 

Chloroform 93 (63 - 123) SW846 VOST 
96 (6"3 - 123) 3.3 (0-27) SW846 VOST 

Chloromethane 72 (44 - 176) SW846 VOST 
71 (44 - 176) ' 0.37 (0-50) SW846 VOST 

2-Chlorotoluene 87 (59 - 120) SW846 VOST 
90 (59 - 120) 3.7 (0-29) SW846 VOST 

4-Chlorotoluene 85 (57 - 120) SW846 VOST 

• 88 (57 - 120) 3.5 (0-30) SW846 VOST 

(Continued on next page) 



• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

' 
Client Lot f ... : H2F290439 Work Order f .... : MVFQSlAC-LCS Matrix ......... : AIR 
LCS Lot.:.samplef: H2G030000-072 MVFQSlAD-LCSD 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
1,2-Dibrorno-3-chloro-. 44 (10 - 120) SW846 VOST 

propane 
55 . (10 - 120) 23 (0-50) SW846 VOST 

1,2-Dibrornoethane 70 (20 - 120) SW846 VOST 
77 (20 - 120) 8.4 (0-43) SW846 VOST 

Dibrornornethane 74 (50 - 120) SW846 VOST 
84 (50 - 120) 13 (0-42) SW846 VOST 

1,2-Dichlorobenzene 73 (20 - 124) SW846 VOST 
81 (20 - 124) 11 (0-49) SW846 VOST 

1,3-Dichlorobenzene 84 (30 - 132) SW846 VOST 
90 (30 - 132) 7.4 (0-39) SW846 VOST 

1,4-Dichlorobenzene 80 (30 - 129) SW846 VOST 
91 (30 - 129) 12 (0-42) SW846 VOST 

Dichlorodifluorornethane 75 (25 - .146) SW846 VOST 
75 (25 - 146) 0.75 (0-42) SW846 VOST • 1,1-Dichloroethane 96 (66 - 128) SW846 VOST 
100 (66 - 128) 3.6 (0-24) SW846 VOST 

1,2-Dichloroethane 80 (36 - 124) SW846 VOST 
86 (36 - 124) 6.8 (0-37) SW846 VOST 

cis-1,2-Dichloroethene 95 (67 - 123) SW846 VOST 
96 (67 - 123) 1.2 (0-27) SW846 VOST 

trans-1·, 2-Dichloroethene 101 (78 - 128) SW846 VOST 
101 (78 - 128) 0.26 (0-23) SW846 VOST 

1,1-Dichloroethene 109 (77 - 131) SW846 VOST 
105 (77 - 131) 3.7 (0-22) SW846 VOST 

1,2-Dichloropropane 88 (55 - 124) SW846 VOST 
93 (55 - 124) 6.2 (0-31) SW846 VOST 

1,3-Dichloropropane 70 (50 - 120) SW846 VOST 
79 (50 - 120) 11 (0-38) SW846 VOST 

2,2-Dichloropropane 103 (59 - 141) SW846 VOST 
104 (59 - 141) 0.99 (0-25) SW846 VOST 

cis-1,3-Dichloropropene 79 (45 - 125) < SW846 VOST 
88 '· (45 - 125) 10 (0-36) SW846 VOST 

trans-1,3-Dichloropropene 72 (40 - 120) SW846 VOST 
79 (40 - 120) 9.4 (0-40) SW846 VOST 

1,1-Dichloropropene 105 (70 - 136) SW846 VOST 
105 (70 - 136) 0.41 (0-21) SW846 VOST 

Ethylbenzene 97 (72 - 127) SW846 VOST 
99 (72 - 127) 1.6 (0-23) SW846 VOST 

Hexachlorobutadiene 102 (52 - 167) SW846 VOST 
105 (52 - 167) 2.9 (0-50) SW846 VOST 

(Continued on next page) • 
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• LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVFQ51AC-LCS Matrix ......... : AIR 

LCS Lot-Samplef: H2G030000-072 MVFQ51AD-LCSD 

PERCENT RECOVERY RPD 

PARAMETER RECOVERY LIMITS RPD LIMITS ·METHOD 

2-Hexanone 54 (30 - 151) SW846 VOST 

70 (30 .- 151) 25 (0-50) SW846 VOST 

Isopropylbenzene 101 (40 - 152) SW846 VOST 

105 (40 - 152) 3.4 (0-28) SW846 VOST 

p-Isopropyltoluene 98 (66 - 126) SW846 VOST ' 
I 

97. (66 - 126) 0.43 (0-28) SW846 VOST 

Methylene chloride 92 - (60 - 134) SW846 VOST 

97 (60 - 134) 5.2 (0-41) SW846 VOST 

4-Methyl-2-pentanone 57 (30 175) SW846 VOST 

68 (30 - 175) 17 (0-50) SW846 VOST 

Naphthalene 38 (20 - 120) SW846 VOST 

57 (20 - 120) 41 (0-50) SW846 VOST 

n-Propylbenzene 94 (69 - 123) SW846 VOST 

93 (69 - 123) 0.42 (0-25) SW846 VOST 

Styrene 84 (57 - 120) SW846 VOST 

92 (57 - 120) 10 (0-39) SW846 VOST 

• 1,1,1,2-Tetrachloroethane 81 (53 - 120) SW846 VOST 

90 (53 - 120) 11 (0-35) SW846 VOST 

. 1, 1, 2, 2 -T.etrachloroethane 67 (30 - 120) SW846 VOST 

71 (30 - 120) 6.6 (0-50) SW846 VOST 

Tetrachloroethene 101 (80 - 133) SW846 VOST 

104 (80 13~) 2.6 (0-24) SW846 VOST 

Toluene 93 (70 - 120) .SW846 VOST 

95 (70 - 120) 2.4 (0-22) SW846 VOST 

1,2,3-Trichlorobenzene 50 (20 - 123) SW846 VOST 
66. (20 - 123) 28 . (0-50) . SW846 VOST -

1,2,4-Trichloro- 61 (20 140) SW846 VOST 

benzene 
73 (20 - 140) 18 (0-50) SW846 VOST 

1,1~1-Trichloroethane 100 (65 - 131) SW846 VOST 

103 (65 - 131) 3.1 (0-23) SW846 VOST 

1,1,2-Trichloroethane 69 (41 120) SW846 VOST 

79 (41 120) 13 (0-38) SW846 VOST 

Trichloroethene 104 (80 - 141) SW846 VOST 

120 (80 - 141) 14 (0-32) SW846 VOST 

Trichlorofluoromethane 103 (58 - 147) SW846 VOST 

103 (58 - 147) 0.040 (0-26) SW846 VOST 

1,2,3-Trichloropropane 62 (30 120) SW846 VOST 

67 (30 - 120) 7.7 (0-50) SW846 VOST 

1,2,4-Trimethylbenzene 86 (56 - 120) SW846 VOST 

89 (56 - 120) 3.6 (0-35) SW846 VOST 

• (Continued on next page) 



LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Volatiles 

Client Lot f ... : H2f290439 Work Order f ... : MVFQ51AC-LCS 
MVFQ51AD-LCSD 

Matrix ......... : AIR 
LCS Lot-Samplef: H2G030000-072 

PERCENT 
PARAMETER RECOVERY 
1,3,5-Trimethylbenzene 91 

92 
Vinyl chloride . 106 

103 
m.-Xylene & · p-Xylene 98 

103 
• a-Xylene 92 

98 

SURROGATE 
Dibromof1uoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

NOTE(S): 
Calculaions a-e performa:t before rounding to avoid round-off a-rors in caculated results. 

Bold print denotes control pa-aneta-s 

RECOVERY 
LIMITS 

(62 - 121) 
(62 - 121) 
(64 - 142) 
(64 - 142) 
(74 - 126) 
(74 - 126) 
(64 - 120) 
(64 - 120) 

PERCENT 
RECOVERY 
82 
91 
74 
82 
89 
97 ·, 
73 
80 

RPD 
RPD LIMITS METHOD 

SW846 VOST 
1.8 (0-30) SW846 VOST 

SW846 VOST 
2.6 (0-33) SW846 VOST 

SW846 VOST 
4.7 (0-38) SW846 VOST 

SW846 VOST 
6.8 (0-37) SW846 VOST 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 134) 
(50 127) 
(50 - 127) 
(57 - 134) 
(57 - 134) 
(50 - 122) 
(50 - 122) 

• 

• 

• 
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LABORATORY CONTROL SAMPLE DATA REPORT 
. ) 

GC/MS Volatiles 

Client Lot f ... : H2F290439 
LCS Lot-Samplef: H2G030000-072 

Work Order f ... : MVFQ51AC~LCS 
MVFQ51AD-LCSD 

Analysis Date .. : 07/06/12 Prep Date ...... : 07/06/12 
Prep Batch f ... : 2185072 
Dilution. Factor: 1 

PARAMETER 
Acetone 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

n-Butylbenzene 

sec-Butylbenzene 

tert-Butylbenzene 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chl:orotoluene 

SPIKE 
AMOUNT 
1.00 
1.00 
0.250 

MEASURED 
AMOUNT 
1.87 
1.52 
0.234 

UNITS 
ug 
ug 
ug 
ug 0.250 0.244 

0.250. 0.213 
0.250 0.242 
0.250 0.210 

. ug 
ug 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
1.00 
1.00 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 

0.228 
0.202 
0.216 
0.173 
0.189 
0.216 
0.198 
0.867 
0.828 
0.232 
0.234 
0.243 
0.247 
0.246 
0.245 
0.244 
0.244 
0.253 
0.262 
0.224 
0.242 
0.179 
0.205 
0.247 
0.240 
0.231 
0.239 
0.179 
0.178 
0.218 
0.226 
0.212 
0.220 

ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 
ug 

PERCENT 
RECOVERY 
187 
152 
93 

. 97 

85 
97 
84 
91 
81 
87 
69 
76 
86 
79 
87 
83 
93 
94 
97 
99 
98 
98 
98 
98 
101 
105 
90 
97 
72 
82 
99 
96 
93 
96 
72 
71 
87 
90 
85 
88 

(Continued on next page) 

Matrix ......... : AIR 

RPD 

21 

4.1 

13 

8.2 

6.9 

8.8 

8.8 

4.6 

0.81 

METHOD 
SW846 VO$T 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

1.6 SW846 VOST 
SW846 VOST 

0.31 SW846 VOST 
SW846 VOST 

0.090 SW846 VOST 
SW846 VOST 

3.6 SW846 VOST 
SW846 VOST 

7.6 

14 

2.8 

3.3 

0.37 

3.7 

3.5 

SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 
SW846 VOST 

i. 

. I 
I· 
I, 

~ 

i' 
' ' 

'i 
l= 



LABORATORY CONTROL SAMPLE DATA REPORT • 
GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVFQ51AC-LCS Matrix ......... : AIR 
LCS Lot-Sarnplef: H2G030000-072 MVFQ51AD-LCSD 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
1,2-Dibromo-3-chloro- 0.250 0.110 ug 44 SW846 VOST 

propane 
0.250 0.139 ug 55 23 SW846.VOST 

1,2-Dibromoethane 0.250 0.176 ug 70 
''._ 

SW846 VOST 
0.250 0.191 ug 77 8.4 SW846 VOST 

Dibromomethane 0.250 0.184 ug 74 SW846 VOST 
0.250 0.210 ug. 84 13 SW846 VOST 

1,2-Dichlorobenzene 0.250 0.183 ug 73 SW846 VOST 
0.250 0.203 ug 81 11 SW846 VOST 

1,3-Dichlorobenzene 0.250 0.209 ug 84 SW846 VOST 
0.250 0.225 ug 90 7.4 SW846 VOST 

1,4-Dichlorobenzene 0.250 0.201 ug 80 SW846 VOST 
0.250 0.227 ug 91 12 SW846 VOST 

Dichlorodifluoromethane 0.250 0.187 ug 75 SW846 VOST 
0.250 0.188 ug 75 0.75 SW846 VOST • 1,1-Dichloroethane 0.250 0.240 ug 96 SW846 VOST 
0.250 0.249 ug 100 3.6 SW846 VOST 

1,2-Dichloroethane 0.250 0.200 ug 80 SW846 VOST 
0.250 0.215 ug 86 6.8 SW846 VOST 

cis-1,2-Dichloroethene 0.250 0.236 ug 95 SW846 VOST 
0.250 0.239 ug 96 1.2 SW846 VOST 

trans-1, ·2-Dichloroethene 0.250 0.252 ug 101 SW846 VOST 
0.250 0.253 ug 101 0.26 SW846 VOST 

1,1-Dichloroethene 0.250 0.271 ug 109' SW846 VOST 
0.250 0.261 ug 105 3.7 SW846 VOST 

1,2-Dichloropropane 0.250 0.220 ug 88 SW846 VOST 
0.250 0.234 ug 93 6.2 SW846 VOST 

1,3-Dichloropropane 0.250 0.176 ug 70 SW846 VOST 
0.250 0.196 ug 79 11 SW846 VOST 

2,2-Dichloropropane 0.250 0.257 ug 103 SW846 VOST 
0.250' 0.260 ug 104 0.99 SW846 VOST 

cis-1,3-Dichloropropene 0.250 0.199 ug 79 SW846 VOST 
0.250 0.220 ug 88 10 SW846 VOST 

trans-1,3-Dichloropropene 0.250 0.179 ug 72 SW846 VOST 
0.250 0.196 ug 79 9.4 SW846 VOST 

1,1-Dichloropropene 0.250 0.262 ug 105 SW846 VOST 
0.250 0.263 ug 105 0.41 SW846 VOST 

Ethylbenzene 0.250 0.243 ug 97 SW846 VOST 
0.250 0.247 ug 99 1.6 SW846 VOST 

Hexachlorobutadiene 0.250 0.256 ug 102 SW846 VOST 
0.250 0.264 ug 105 2.9 SW846 VOST 

(Continued on next page) • 



• LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVFQ51AC-LCS Matrix ......... : AIR 
LCS Lot-Sample#: H2G030000-072 MVFQ51AD-LCSD 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
2-Hexanone 1.00 0.545 ug 54 SW846 VOST 

1.00 0.698 ug 70 25 SW846 VOST 
Isopropylbenzene 0.250 0.253 ug 101 SW846 VOST 

0.250 0.262 ug 105 3.4 SW846 VOST 
p-Isopropyltoluene 0.250 0.244 ug 98 SW846 VOST 

0.250 0.243 ug 97 0.43 SW846 VOST 
Methylene chloride 0.250 0.230 ug' 92 SW846 VOST 

0.250 0.242 ug 97 5.2 SW846 VOST 
4-Methyl-2-pentanone 1.00 0.573 ug 57 SW846 VOST 

1.00 0.682 ug 68 17 SW846 VOST 
Naphthalene 0.250 0.0943 ug 38 SW846 VOST 

0.250 0.143 ug 57 41 SW846 VOST 
n-Propylbenzene 0.250 0.234 ug 94 SW846 VOST 

0.250 0.233 ug 93 0.42 SW846 VOST 
Styrene 0.250 0.209 ug 84 SW846 VOST 

0.250 0.231 ug 92 10 SW846 VOST ••• 1,~,1,2-Tetrachloroethane 0.250 0.202 ug 81 SW846 VOST 
0.250 0.224 ug 90 11 SW846 VOST 

1,1,2,2-Tetrachloroethane 0.250 0.167 ug 67 SW846 VOST 
0.250 0.178 ug 71 6.6 SW846 VOST 

Tetrachloroethene 0.250 0.254 ug 101 SW846 VOST 
0.250 0.260 ug '104 2.6 SW8116 VOST 

Toluene 0.250 0.232 ug 93 SW846 VOST 
0.250 0.237 ug 95 2:4 SW846 VOST 

1,2,3-Trichlorobenzene 0.250 .} 0.125 ug 50 SW846 VOST 
0.250 0.166 ug 66 28 SW846 VOST 

1,2,4-Trichloro- 0.250 0.152 ug 61 SW846 VOST 
benzene 

0.250 0.183 ug 73 18 SW846 VOST 

1,1,1-Trichloroethane 0.250 0.250 ug 100 SW846 VOST 
0.250 0.258 ug 103 3.1 SW846 VOST 

1,1,2-Trichloroethane 0.250 0.174 ug 69 SW846 VOST 
0.250 0.198 ug 79 13 SW846 VOST 

Trichloroethene 0.250 0.260 ug 104 SW846 VOST 
0.250 0.299 ug 120 14 SW846 VOST 

Trichlorofluorornethane 0.250 0.258 ug 103 SW846 VOST 
0.250 0.258 ug 103 0.040 SW846 VOST 

1,2,3-Trichloropropane 0.250 0.154 ug 62 SW846 VOST 
0.250 0.166 ug 67 7.7 SW846 VOST 

1,2,4-Trirnethylbenzene 0.250 0.215 ug 86 SW846 VOST 
0.250 0.223 ug 89 3.6 SW846 VOST 

• (Continued on next page) 



LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Volatiles 

Client Lot f ... : H2F290439 Work Order f ... : MVFQ51AC-LCS 
MVFQ51AD-LCSD 

Matrix ......... : AIR 
LCS Lot-Samplef: H2G030000-072 

SPIKE MEASURED 
PARAMETER AMOUNT AMOUNT 
1,3,5-Trimethylbenzene 0.250 0.227 

0.250 0.231 
Vinyl chloride 0.250 0.265 

0.250 0.259 
m-Xylene & p-Xylene· 0.500 0.491 

0.500 0.515 
a-Xylene 0.250 0.229 

0.250 0.245 

SURROGATE 
Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromof1uorobenzene 

NOTE(S): 
Galculaions a-e perforlllOO before rounding to avoid round-off errors in caculated results. 

Bold print denotes control pa-aneters 

UNITS 
ug 
ug 

. ug 
ug 
ug 
ug 
ug 
ug 

PERCENT 
RECOVERY 
82 
91 
74 
82 
89 
97 
73 
80 

PERCENT 
RECOVERY RPD METHOD 
91 SW846 VOST 
92 1.8 SW846 VOST 
106 SW846 VOST 
103 2.6 SW846 VOST 
98 SW846 VOST 
103 4.7 SW846 VOST 
92 

' 
SW846 VOST 

98 6.8 SW846 VOST 

RECOVERY 
LIMITS 
(50 - 134) 
(50 - 134) 
(50 - 127) 
(50 - 127) 
(57 - 134) 
(57 - 134) 
(50 - 122) 
(50 - 122) 

·~ 
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